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Table 1—1. Specifications 



Double Pulse. Minimum pulse spacing of 50 ns allows 
maximum repetition rate of 20 MHz. 



PULSE CHARACTEHISTICS 

f.lOf^ source and load impedance) 

Rise and Fall Time: < ns. 

Overshoot and Ringing: < 5% of pulse amplitude. 

FVeshoot: < 5% of pulse amplitude. 

Corner Rounding: Occurs no sooner than 95% of 
pulse amplitude. 

Amplitude: 5 V maximum across 50 SI; seven-atep 
attenuator reduces output to O.OS V in 5, 2,5, 
1 sequence; vernier provides continuous adjust- 
ment between steps and reduces minimum out- 
put to < 0.02 V. Rotating vernier fully c.c.w., 
may increase overshoot to 10%. Output short- 
circuit proof. 

Polarity: Positive or negative, selectable. 

Source Impedance: 50 shunted by typically 

’0 pF. 

DC Offset: ± 2 V across 50 load; independent of 
attenuator and vernier settings; can be swivched 
off. 

Pulse Width: 0 to 1 ms in six ranges; vernier provides 
continuous adjustment between ranges. 

Maximum Duty Cycle: > 50% from 100 Hi to 

1 MHz; > 25% from 1 to 10 MHz. 

Width Jitter: < 0.1% on any width setting, + 50 p sec. 

Pulse Position: (with respect to trigger output); 0 to 
1 ms delay in 5 ranges; vernier provides continuous 
adjustment between ranges. 

Delay Jittar: < 0.1% on any delay setting. 

REPETITION RATE AND TRIGGER 

Free Running 

Repetition Rate: 100 Hz to 10 MHz in five 
ranges; vernier provides continuous adjustment 
between ranges. 

Period Jitter: < 0.1% on any delay setting. 



Extarnai Triggering 

Repetition Rate: 0 to 10 MHz can h: triggered 
with sine waves or pulses of either polarity. 

Sensitivity: Sine waves, 2 V pp; pulses, 1 V peak 
at least 15 ps wide; maximum input, t 10 V. 

Delay: Approx. 125 ns between trigger iiput and 
trigger output. 

Input Impedance: Approx. 1 kD, dc coupled. 



Manual: Push button for single pulse. 

Trigger Output 

Amplitude: > -J- 2 V across 50 fl. 

Width: 15 ns ± 10 >is. 

Gating 

Synchronous Gating: Gating signal turns pulse 
generator “on”. Ihilse repetition rate, amplitude, 
polarity, and width determined by panel control 
settings; first pulse is coincident with the leading 
edge of the gate, last pulse is normal even if gate 
ends during pulse. 

Asynchronous Gating: Gating signal turns output 
pulse “on” Trigger output always available; 
' last pulse ends with gate 

Gate Input: - 2 V to - 20 V enabling. 

Input Impedance; Approx. 1 kD, dc coupled. 



GENERilVL 

Power: 1 15 or 230 V, M0% - 15%, 50 to 400 Hz, 
35 W. 

Weight: Net 7 lbs (3.5 kg); shipping 9 lbs (4.5 kg). 

Dimensions: 7-3/4 in. wide, 6-1/2 in. high, 11 in. 
deep from panel (197 x 165 x 279 mm). 






Mode] 800-lA 



Section I 
Paragraphs 1-1 to 1-8 



SECTION I 



GENERAL INFORMATION 



1-1. DESCRIPTION 

1—2. The HP Model 8004A Pulse Generator is a gen- 
eral-purpose pulse source which generates fast rise and fail 
time pulses over a wide range of repetition rates. The com- 
plete specifications are listed in Table 1—1. The internal 
repetition rate is continuously variable from 100 Hz to 
10 MHz. Pulses of lower repetition rate may be obtained by 
external triggering. A double pulse mode effectively in- 
creases the maximum repetition rate to 20 MHz. 



il— 3. Either positive or negative pulses can be selected, 

the amplitude being continuously variable from less than 
0.02V to 5V across a SOH load by means of a step atten- 
uator and vernier. A dc offset, continuously variable from 
■ 2 V to 2 V is also available. Minimum pulse width at full 
amplitude is about 2.5 ns. Narrower pulses are obtained it 
the expense of reduced amplitude. Maximum pulse width is 
Tnu. Delay of the output pulse w.r.t. the trigger output is 
Continuously variable from 0 to 1 ms. 



1—4. The Model 8004A features both synchronous and 
asynchronous gating. In the former mode, gating signals 



affect both output pulses and trigger output, while in the 
litter mode only the output pulses are affected • the trigger 
signals are always available. 



1-5. ACCESSORIES AVAILABLE 

1—6. Test equipment, cables, connectors, adapters, and 
other items are available from Hewlett-Packard. For more 
information on specific items consult the Hewlett-Packard 
Gitalog or Sales and Service Office. 



1-7. INSTRUMENT IDENTIFICATION 

1-8. Each Model 8.004A is identified by a two-sec- 
tion, eight-digit serial number, preceded by the letter G 
(000—00000). The first three digits of the serial number, to 
be found on the rear panel of the instrument, should agree 
with those on the title page of this manual, otherwise there 
ore differences between your instrument and the one de- 
scribed here. To obtain correct manual information for any 
instrument, contact your nearest Hewlett-Packard Sales and 
Service Office; always specify the model number and com- 
plete serial number. 




Figure l-l. HP Model 800'1A Pul.se Generator 
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Figure 2-1. The Combining Case 



INSERT DIVIDER, ENGAdNC 
TADS IN TOP AND BOTTOM 
MOUNTING SLOTS 



TWIST DIVIDER TO VERTICAL 
' POSITION 




PUSH RETAINER DOWN 
TO RELEASE 




POSH IN TO LIMIT 




SLIDE INSTRUMENT 
INTO CASE 




SLIDE LATCH TO LOCK 
DIVIDER 



r — 1 


rr" 


1 / 

Y:c=}a£=>tt 


U q&=> 



TO SET RETAINER BACK IN 

place, encace hooks first 

ON ONE SIDE OF O'VIOER, 
THEN ON OTHER 

® 

PUSH RETAINER UP TO LOCK 




Figure 2-2. Steps to Place Instrument in Combining Case 
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SECTION II 
INSTALLATION 



2-1. INITIAL INSPECTION 

2—2. Inspect the instrument for physical damage and 

check its operation as soon as poieihic after delivery. If 
physical damage is evident or if the instrument does not 
meet specifications when received, l otify the currier and 
the nearest Hewlett-Packard Sales/Scr/ice Office (see list at 
rear of this manual). The Salea/Service Office will arrange 
for repair or replacement without wailing for settlement of 
a claim with the carrier. The certification and warranty 
statements for all HP instruments ore on the inside front 
cover of thb manual. 



2-3. POWER SOURCE REQUIREMENTS 

'2—4. The HP Model 8004A may be operated from an ac 
source of 115 or 230 volte + 10%, - 15%, at 50 or 400 Hz. 
Power dissipation is approximately 35 W. When the instru- 
ment is shipped from the factory, it is ready for 230 volt 
operation. For 115 volt operation move the rear panel slide 
switch, with the instrument power coble disconnected, until ’ 
the number 115 is visible. A narrow-blade screwdriver may 
be used to operate this switch. . 

CAUTION 

Be sure that the number visible on the 
slide switch and the fuse value correspond 
to the line voltage used before operating 
the instrument; otherwise, the instrument 
may be damaged. 



2-5. FUSE REPLACEMENT 

2—6. The fuse is located on the rear panel. Fuse FI 
should be 0.5 ampere slow-blow for 115 volt operation or 
0JI5 ampere slow-blow for 230 volt operation. 

2-7. POWER CABLE 

2—8. , . The HP Model 8004A is equipped with a 3-wire 
power c-ible, which, when connected to an appropriate 
receptacle, grounds the mstrument, cabinet and panel. To 
preserve the protection feature when operating the instru- 
ment fro.*a another type of outlet without ground, use an 
appropriate adapter ond connect the ground lead to on 
exten^ ground. 



2-9. TEMPERATURE REQUIREMENTS 

2—10. The HP Model 8004A uses solid-state components 
and requires no special cooling. The instrument operates 
within specifications when the ambient temperature is 
between 0*^C (32'^F) and 55"C (131®F). The pulse gener- 
ator may be stored between — 40'^C (— 40*^F) and 75®C 
(167"F). 

2-11. REPACKING 

2—12; The original shipping carton and packing material 
can be used for reshipment. The Hewlett-Packard Sales/ 
Service Office will also provide information and recom- 
mendations on materia! to be used if the original packing 
material L> not available or damaged. If the instrument is to 
be shipped to a Hewlett-Packard Sales/Service Office for 
repair, attach a lag showing owner, model, serial number, 
and repairs required. 

2-1 3. RACK MOUNTI N6 

2-14. The HP Model 8004A is a subinodular unit that, 
when used alone, can be bench-mounted only. However, 
when used in conabination with other submodular units, it 
can be bench and/or rack-mounted. The -hp- combining 
case and adapter frame are designed specifically for this 
purpose. 
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2-15. COMBINING CASE (HP 1051A or 1052A) 

2—16. The combining case is a full-module unit, which 
accepts various combinations of submodular units. Being a 
full-module unit, it can be bench or rack-mounted as any 
full-module instrument. An illustration of the combining 
case is shown in Figure 2—1. Instructions for installing the 
HP Mode! 8004A in a combining case are given in Figure 
2 - 2 . 

2-17. ADAPTER FRAME 

2—18. The adapter frame is a rack frame that accepts any 
combination of submodular units. It can be rack-mounted 
only. An illustration of the adapter frame is given in 
Figure 2 — 5 . To assemble, refer to b’igure 2—4 and proceed 
as follows: 



a. Race the adapter frame (1) on edge of bench illiw- 
traled. 

b. Stack the submodular units (2) in the frame. 

c. Place the spacer clamps (3) between instruments. 

d. Place the spacer clamps (4) on the two ends of the 
rack-mounted instruments. 

e. Push the combination into the frame. 



f. Insert screws (5) on both sides of frftme jSnd 
tighten until submodular instruments are secure in 
frame. 

g. The complete assembly b ready for rack-mount- 
ing. 




Figure 2-4. T'.eo Half Modules in fkek Adapter 
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SECTION ill 



, OPERATING 

I , 

I \ 

3~1. INTRODUCTION , 

il— 2. This section contaim the operatinj? inslniclions 
■ ' , for tlie Model 8001A Pulse Generator. Figures .1—1 
and 3-2 identify and briefly describe the purpose of each 
panel control and connector on the instrument. Operat* 
ing limits arc as specified in Table 1—1. 

i ' ' 

3-3. TRIGGER MODES 
3—4. Internal 

3—5. The Mode! 8004A will generate inteniallv any 
repetition rate from 100 Hz to 10 MHz. ■ The repetition 
rate is ejtablished by setting tlie REP. RATE selector to 
\ '.ny of the five ir\temal mnges and then adjusting the 
' VERNIER to the specific rate desind. 

3~6. External 

T-7, : With the REP. 'RATE selector set to EXT.-, 
sinusoidal signals or negative pulses' with a width qf at least 
12 ns will trigger) the Model Pi/O^IA. In the EXT.+ posi- 
tion, sinusoidal signals or positive pulsrs will trif^er the 
instrument. One output pufsc is proditL'cd for each period 
of the trigger signal. The repetition rate of the external 
signal may be anywhere from 0 to 10 MHz. Maximum 
input is ± 10 V. Output pulse tharacteristics are deter- 
mined by front-panel settings. 

3-8. MANUAL 

3—9. With the REP. RATE selector set to EXT.+, a 
single output pulse is produced every time the MAN. 

I ) ' ■ 

) 1 



INSTRUCTIONS 

button is pressed. Pulse characteristics determined by front- 
panel settings. 

3-10. GATING 

3-11. There are two gating modes in the Model 8004A. 
With OPER.MODE switch in SYN-position, output pulses 
are only produced when a signal at least - 2 V is present at 
the GATE INPUT. When this condition is not satisfied, the 
instrument is in effect turned off, producing neither output 
pulses nor trigger output. The ASYN-modc of operation is 
similar, except that the trigger output is always avail, able, 
even when no gale signal is applied. Figure 3—3 shows the 
operation of the two gating modes. 



NOTE 1: When the instrument is operating normally, i.e. in 
the ungated mode, the OPER.MODE switch mi^st be in the 
NORM.-posilion, otherwise no output pulses are obtained. 



NOTE: 2: In all mode.s of operation, it is important that 
the width, delay and REP.RATE be compatible, i.c, the 
width plus delay must he smaller than the period detw-, 
mined by the REP.RATE setting, taking into account the 
maximum available duty cycle. Illegal settings will not harm 
the initrumcrjt, hut the output, /nay be wrongly interpreted. 



3—12. The Model 8004A is delivered witli a fixed delay 
of approximately 100 ns between the trigger output and 
the signal from the internal repetition rate generator. This 
delay may be removed by switching a slide switch on PC 
boanl Al. See .Section VII for location. 
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Figure 3-1 ' ' ' 




1. LINE PUSH ON/OFF: On-Off swi^-h, glows red when inetrumenl is on. 

I 

2. PULSE WIDTH (s): Switch selects output pulse width range. Indicated width is lower limit of range. 

3^ VERNIER; Adjusts output pulse width within limits set by 2. 

4. ' MAN.: ' Pressing of push button causes a single output pulse, width, amplitude, and delav is selected by 

>front-ponel controls. REP.RATE switch must be in EXT.+/MAN1 position. ( 

'• I ■' 

5. REP.RATE VERNIER: Adjusts internal repetition rate within limits set by REP.RATE switch 6. 

6. REP.RATE (Hz): Switch selects internal repetition rate, external oi' manual triggering. On internal 

triggering, setting indicates upper limit of range. 

^ 7. PULSE DELAY (s); Switch selects output pulse delay w.r.t. trigger output. .Setting indicates lower limit 

of selected range. 

\ 8. AMPLITUDE (V ACROSS SOD): Selects amplitude range of output pulse. Setting indicates upper limit 

of selected range. 

/ 9. PULSE DELAY (s) VERNIER: Adjusts delay within limits eet by 7. 

10. SINGLE PULSE/DOUBLE PULSE: SelecU pulse mode. In double pulse mode, PULSE DELAY 
controU7. and 9. determine spacing between the double pulses. 

11. VERNIER: Adjusts output pulse amplitude within limits set by 8. 

Figure 3-1. Front Panel Controls and Conneclore 
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I Figure 3-2 




12. PULSE OUTPUT: Female BNC connector supplies output pulse. 

13. PULSE POLARITY: Switch selects polarity of output pulse. 

I 

14. DC OFFSET ON/OFF : SwUch controls presence or absence of baseline shift in output sigr.ol. 

15. TRIGGER OUTPUT (+): Female BNC connector provides at least a +2V trigger signal into a 50f2 load. 

16. DC OFFSET: Vernier controls offset level from — 2V to +2V; must be in ON position. 

17. TRIGGER INPUT: Female BNC connector accepts external trigger signals, 6. must be in either of the 
two EXT. positions. 

18. OPER.MODE: Selects gating mode. For normal operation, i.e. ungated, this switch must be in NORM, 
position. 

19. GATE INPUT (— ): Female BNC connector accepts gating signal, — 2V applied with 18. in either the 
, SYN. or ASYN. position opens the gate, permitting output pulses to pass. 

20. FUSE: Line fuse (1/2A slow-blow for 230V ac). Use properly rated fuse. 

21. I15V/230V : Switch adapts instrument to available lir e voltage. 

22. AC LINE: Receptacle for power cable. 

23. ] SERIAL NUMBER: Identifies instrument. 

I , , 

Figure ^2. Front and Rear Panel Controls and Connectors 
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SECTION IV 

PRINCIPLES OF OPERATION 



4-1. INTRODUCTION 

4-2. This section describes the basic principles of ope^ 
adon of the Model 8004A Pulse Generator. The major 
functions are shown in the block dmgram of Figure 4-1, 
The repeUtion rate is determined either by the internal 
generator or an external trigger source. The main signal 
then passes through the delay circuit which sets up a delay 
of the output pulse with respect to the trigger output 
signal. The delay may be varied from 0 to 1 ms by a front- 
panel control, f^lse width (also variable from 0 to I ms) is 
then established before the signal is fed to the two ampli- 
fiers. Either of the two amphriers, depending on the desired 
pulse polarity, may be connected to the attenuator and 
hence to the output connector. A dc offset voltage, contin- 
uously variable from - 2 V to + 2 V is superimposed on the 
signal at the output of the attenuator. The following 
paragraphs present a more detailed discussion of each base 
circuit. 



4-3. REPETITION RATE CIRCUIT 

4-4. The mode of operation of the Model 8004A is 
established in this circuit (i.e. internal, external, or manual 



triggering) depending on the setting of KEP. KATE selec- 
tor .switch A.^SI, Refer to the schematics of .Section Vll 
for the following discussion 



4—5. Frea-Running Mode 

4-6. In this mode of operation, KEP.RATE switch is 
set to any of the .'5 internal rate settings. Assuming a point 
in the cycle when the selected range capacitor (C7/C8, C9, 
CIO, Cl I, or C12) is discharged, as is the case when the 
instrument is first turned on, the emitter of Q.'j ic effec- 
tively at + 0.2 V. Q.') will start conducting bccaus*? its base 
is initially held at approximately + 0.7 V by voltage divider 
R19/R25. As Q5 starts to conduct, the voltage developed 
across CR8, CR9 a.nd R17 causes Q6 to conduct also. (CR8 
and CR9 increase loop gain for low Q.'i collector current, 
while C13 increases loop gain for high freijuencies). Con- 
duction by Q6 raises the base lolential of O."), which thus 
conducts more heavily. Regenei.'tion causes both transis- 
tors to saturate. Whpn the cuiren ito the range capacitor 
is no longer sufficient to keep Q5 saturated, it ceases to 
conduct and regeneration turns both Q5 and Q6 off 
(current sink Q7 does not draw enough current to keep Q5 
saturated). With both Q5 and Q6 off, the rang». capacitor is 




I'igiirc 4-1. HnK-k Dtugrum of iil)04 \ Cin-iutrv 
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linearly discharged by current source Q7 until the emitter 
voltage of Q5 falls again to about * 0.2 V. Q5 then again 
turns on and the cycle is repeated, The repetition rate is 
thus determined by the value of the range capacitance, se- 
lected by A5S1, and the current drawn by current source 
control A5H2, plus a time necessary for r&'harging the 
rump capacitor. 

4 >7. The result is a negative pulse at the emitter of Q6, 
which is differentiated by L2. The resulting negative and 
positive spikes are applied to Q8, which clips the positive 
spike, liie negative spike is passed through Q8 to gate 
QlO/Qll and u also inverted and fed to the trigger delay 
circuit. Figure 4—2 shows a set of typical waveforms 
obtained at varior, points in the repetition rale circuit. 

4—8. In the free-running mode, diodes CR3 and CR4 
clamp the collectors of “'•‘J Q2 to approximately 
+ 11 V, determined by Zener diode CR7. This ensures that 
no other collector voltage is developed and no signal is 
passed to Schmitt trigger Q3/Q4, should an external trigger 
signal be applied to JI. 



4-9. External Triggerins 

4—10. In this mode of operation, REP.RATE switch 
A5Sl is set to either EXT.- or EXT.+/MAN. With A5S1 in 
the EXT.- position, the Model 8004A is triggered by the 
negative-going slope of a negative trigger applied to J 1 . With 
A5S1 in the EXT.+ position, the instrument is triggered bv 
the positive-going s*ope of a positive trigger signal. 

4—11. Trigger signals applied to Jl are fed to differential 
amplifier Q1/Q2. Diodes CR5 and CR6 protect the base- 
emitter junctions of Q1 and Q2 against excessive reverse 
voltages. %ith A5S1 in the EXT .-position, R2 is connected 
to 20 V, so CR2 and CR3 are reverse-biased (the collector 
of Q2 remains clamped at -t- H V). When a negative trigger 
is applied, Q1 conducts less and the increase in Q1 collector 
voltage is fed through CRl to the base of Q3. This causes 
Schmitt trigger Q3/y4 to switch, thereby generating a 
positive-going spike across LI. The negative-going spike, 
produced when Schmitt trigger Q3/Q4 switches back at the 
end of the trigger signal, is blocked by CR12. Figure 1—3 
shows some typical wavefomis at various pc-ints of the trig- 
ger circuitry in the EXT.— mode. 



4 - 12. With A5S1 in the EXT.+ position, R3 is connected 
tv 20 V, so CR2 and CR3 are reverse- biased (the collector 
of Q1 remains clamped at + 11 V). A positive trigger signal 
raises the emitter voltage of Ql, and via R6, also raises the 
emitter voltage of Q2, Q2 thus conducts less and the 
increase in its collector voltage is fed through CR2 to the 
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Figure 4-2. Rep. Rate Generator Wavefotms 



base of Q3. The Schmitt trigger then behaves exactly os in 
the EXT.- mode described above. Figure 4—4 shows some 
typical waveforms at various points of the trigger circuitry 
in the EXT.+ mode. 



4-2 




Model 800-iA 



Section IV 
Paragraphs 4~I.’I to 4-19 







TMdn ttaiAL 


•tv 


u 










1 

! 

J 


1 1 

i ! 1 

1 1 
1 ! 


1 


♦ tW 


1 11 

1 1 i 


i 

1 

1 

1 






w 




1 

1 

1 

•'W ____ 


! ! 


1 

1 ■ 1 


1 








n 








Figure 4-3. Waveforms in EXT.-Mode with Negative External 1'rigger 



' 4—13. In either of the two EXTemal positions, 
REP.^TE selector switch ASSi connects R24 to -20 V. 
This holds the base of Q5 at approximately 0 V. Thus 
REP.RATE generator Q5/Q6 is cut off, current sink Q7 
draws oil current through CRH until a positive spike from 
Schmitt trigger Q3/Q4 momentarily reverse-biases CR13. 
The base voltage of Q5 then rises and the rep. generator 
functions os the internal mode for one cycle. Note that 
the wavefoijn at the base of Q5 in this mode is identical to 
one cycle of the, free-running mode at 10 MHz, since Q5 
charges only C7/C8, .md the discharge ramp is extremely 
short (Q7 draws max. current). 

4-14. MANUAL TRIGGERING 

4—15. In this mode of operation, ASSI is set to EXT.+/ 
MAN. When the MAN. button is pressed. Cl charges and 
the voltage at the base of Q3 rises, causing Schmitt Trigger 
Q3/Q4 to switch. When the button is released, Cl dis- 
charges, Q3 base voltage falls and the Schmitt trigger 
returns to its original state. 

4-16. TRIGGER DELAY 

4-17. The output trigger is delayed with respect to the 
signal at the repetition rate generator by approximately 



100 nanoseconds. This delay may be short-circuited by 
SI - a slide switch on the A1 PC board. The positive spike 
from Q8 collector is fed to the base of Q12. C14 and C15 
ore charged to approximately the peak value of the spike, 
after which Q12 base-emitter junction becomes reserve- 
biased and C14/C15 discharge through R37. T*.- base of 
Q13 is h:ld at approximately +0.6V by CR20 so Q13 
turns off when C14/C1.3 are charged (to approx. + 4.5 V). 
This produces a positive spike across L3. As the emitttr 
voltage of Q13 falls to about 0 V, Q13 turns o.n and 
nega;ive spike is produced across L3. The positive spike is 
clipped by Q14 tr>d the negative spike mrns Q14 on, 
producing a positive impulse at the collector which is fed to 
the trigger output connector via divider network R42/R43. 
Figure 4—5 shows some typical waveforms. 



4-18. GATING 

4-19. With 0PER.M0DE switch S2 in the NORM, 
position, R27 is connected to + 20 V. The collector of Q9 
is thus always at or above about + 15 V. Since Q5 reaches a 
maximum of about + 7 V, CR14 is always reverse-biased 
and gating signals do not interfere with the repetition rate 
generator functions. + 20 V is also connected to QIO base, 
cutting QIO off and permitting Qll to function as a n->rmal 
amplifier. 
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Figure 4-4 IVavefonns in EXT.-Mode with Positive External Trigger 



4-20. ASYNCHRONOUS GATING 

4—21 With S2 in the ASYN position, CRH is stiil re- 
verse biased, permitting the repetition rate generator to 
run, but QIO base is now connected to the collector of Q9 
which is approximately -t 15 V. QIO thus conducts and 
effectively turru off amplifier QI,)„ since it draws all 
available current from R32.jA ne^ilive signal applied to J2 
turns off Q9 and raises its collector voltage to + 20 V. Thus 
QIO is switched off, Qll functions normally and output 
pulses are obtaihed for the duration of the gating signal. 

4-22. SYNCHRONOUS GATING 

4—23. In the SYf!. mode, QIO base is always at + 20 V, 
so QiO is off and this part of the circuit functions nor- 
mally. However, R27 is now connected to ground so that 



Q9 collector is at or below ground potential, CRH is for- 
ward biased and the repetition rate generator is held off. A 
negative gating signal turns Q9 off, lals;* its collector 
vo'.toge enough to reverse-bias CRH, and the repetition 
rUc generator functions normally (.'or the duration of the 
gating signii),' ' 

4>-^24. Since the gating takes place before pulse width is 
established, i.e. while the main signal is stiU in the form of 
spikes, thei ' last output pulse before the gating signal is 
removed will always be completed, even if the gating pulse 
is stopped immediately after the output pulse has started. 
The gating function is always the same, regardless of wheth- 
er the instrument is triggered internally or externally. 

; f 

4-ffi. MAIN PULSE DELAY ' 

4-26. The state of the delay circuit (refer to Figure 7-5)’ 
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the current source QI9 (determined by VERNIER setting 
A6H2). When the ramp voltage reaches about + 4V, Schmitt 
trigger Q20/Q21 switches, thus raising the base potenti*'! of 
Q16 above the threshold. Q16/Q17 switches back to its 
original state, Q18 turns on and the range capacitor is 
discharged very fast. Q20 base voltage drops back to OY, ' 
and Q20/Q21 switches to its original state. 

4—28. The overall result is a negative pulse at Q17 collec- 
tor and positive pulse at Q16 collector. The two pulses are 
differentiated by L4 and L5, each producing positive and 
negative spikes separated by the DELAY setting. 

I 

4-29. WIDTH CIRCUIT 

4—30. In the -SINGLE PULSE mode, Q24 is cut off by 
022, so Q23 functions as a conventional amplifier. Initially 



between pulses is as follows: Q15 is off, since its base 

b held at 0 V by Qll collector. Bistable Schmitt trigger 
016/017 is in the state 016 off, 017 on, (The Schmitt 
trigger is “bi<ftable” because the inj^ut b bLbed between the 
switching thresholds so that spikes exceeding the threshold 
limits will trigger the circuit into switching to' the other 
state). OIB tm, holding 020 ba<|e almolt at ground 
potehtial. Schmitt trigger O20/O2I b thus in the state 020 
off, 021 on. 






4-27. A positive spike from 011 collector momentarily 
tuixiB oh 015. Thb drops Q16 bas^ ^otentpl and switches 
Schmitt trigger 016/017- Transbtor switch OIR is switched 
off, ind the selected i;ange capacitor is chaq;ed by current i 
source 019. This results in d positive ramp on 020 base - 
the slo^ determined by the value of' the ranj{e capacitor 
(selected by delay, switch, A6S1) and the current output of 
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, . , off,' Q23 turns on when the negative spike fiijm L4 
(delayed wj.t. the rep.rotc generator output) is applied to 
1 its base. The preceding, positive spike vhich is not delayed, 

' has ho effect. Q23/Q29 is a birtabU Schmitt trigger with 
, 028 initially on and Q29 cff. The )iositivc spike at Q28 
> * base, due to Q23 turning oh, causes the Schmitt'trigger to 
‘ switch and stay switched. ' ^ 

t ' , 

. 4-31. Q33, which was previously, on, nowi turns off,, 

permittiilg current Source Q39 toiOharge theiselectedvaiigc 
, capacitor (C36 through C4(i),‘ The rapgA; capacitors are 
isolated by switching jransbtors 034 through Q38- A 
particular 'capacitor is selected, by* WIDTH switch A7S1, 
(Connecting the base of the associated transistor to RS. Thu 
saturates the transistor, effectively grounding one side of 
the range capacitor. The (juie^cent yolligc on the cotnmoii . 
rail connecting the rangi capacitoii'is about 4 V, while the' 
base voltage of'Q40 is held at - 2y by voltage divider 
^ R96/R100. Thus Q40 is reverso-blysed until the rnmp at its 
emitter rcnchw approximately - 1 V. The Q4 '^041 configu- 
, ration is'simtlar to the REP.RATE generatut circuit in that 
regeneration satutaies both transistors very rapidly. The 
range: eapacilor is immediately discharped -, ti’.c' volUge on 
’ the common rail drops to about ■ 6 V, aiui since the Current ' 

, , source Q.39 does not supply enough current tp keep Q40 
saturated, both Q40 and ,Q41 tbrn off. 

I ■ I ■ ) ‘ ^ 

'■ ,r I : ' ■ ■ I I ' ' 

I ' . . ^ ,V ■ ' ’ (i: ' ' ' 

I , I 4— 32J ' The positive spike generated at Q42 ctlleclor dur- 
ing the, pro >68 described tboye is fed,buCk to Q2"' baw-' 

’ The collector voltage ' of Q27, and henci the base of Q28, 
drop and Si)*uaiJi trigger Q28/Q29 litums tcij its original 
■ (; iSvite, lowering Q33 base, to about — 5 A’;,i However; 083 /| 
does not turn on i again until the secMiQ^ramp on the com- 
I mon rairhas siVung back up to approximately ! - 4 V, Dur* 
iiig this time Q33.is off, the collectors, of Q23/Q24 are held 
negative via Q26 arid Q25. Spike's arriving from the DELAY 
'' 1 dircuii during this blocking period, have ' no effect ou the 
WIDTH circuit, so iKat the duty cycle hlimited. The circuit 
! !, i‘’copnts,dowri” if the maximum permissible duty cycle is 
exceeded. ‘ : ' ' 

' ■) ) , ' ' . ' ! 

^ "■ . 

* 1 .;. '^33. The positive ay'ike generated across L7 when 
Schmitt trigger 'Q28/Q29 first switches, b a.mplific'd 
by 932 ^ Q30 and Q3l and b fed to the two outyat ampM- 
I ' 'fiers. Note: Q32 turning 'on in fact, produc-b a negatiye 
.spike at 9|30 boK, liut R81 and L8 Bre,iiv Aosen that the 
I )' ’ vbitage tlien swings back positive,’, causing Q.30 to conduct. 

' The negative spike, af 941 ilollcetor,wh>'^ occurs flVthe end 
of tiui width periodib amplified hy Q42 and,94u, and also 
applied to the optput',jxihpJifiers. The bet result' b a 
1,1 j / sequence, qfi'twri' lipikes -a positive onvy to indicate the 
i'l ,j)x!^ning of the output pulse, ' and a neptiyCi 'one io 
:.i,i illdiclte the end. ' ' ' ' I 
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4—34, In the DOUBLE PULSE mode, Q22 b oft permit- 
ting Q23 to switch when u pulse b applied tiuough C31. 
Thus the negative puise from L5, corrcBponiling to the start 
of tl« DELAY period, causes Q21 to conduct, producing a 
positive spike cl its collector to switch Schmitt trigger 
Q28/Q29. Tliip outpi*», pulses' ale produced both at the 
beginning and end of the delay period, and the DELAY 
may be adiusted to vary the spacing bctwjeen the pulses. 

4-35. OUTPUT AMPLIFIERS . 1 

‘1—36, The 'width-determining spikes from the WIDTH 
circuit ore fed to both |iosilive and negative output ampli- 
fier, but only one b operative at any one lime, depending 
on the setting of PULSE POLARITY .iwjtch SS.The opera- 
tion of the two amplifier b iJentfcal .- only the positive 
output amplifier b described here. 

■ ^ ■ ) 

<4—37. Q1/Q2 is' a bbtable Sclimit.i| trigger withQ2 

initially on. The positive spike, indicating the beginning of 
an output pube, switdies the Schmitt ,fyjggcr, which stays 
evvitched with Q1 on and Q2 <jff until the end of the pulse 
b indicated by the negative spike turning Q1 off. The pulse 
at Q2 coll'jdtor b applied to Q3 which operates between 
, cut-off and saturation, i.e. the collector voltage of Q3 varies 
between approximately *■ 20 V and the voltage dun to the 
rysiblive divider RIO and R12, RI3 present at Q7 emitter. 

, The latter may be varied by the AMPLITUDE 
VERt^iER R3a, so that the vernier amplitude adjustment b 
niai)e before the pulse b fed to Q4 for final amplification. 
ThU current delivered fromQ4 b fed through a common- 
base stage Q5 to the SOD source resbtance. With S5 in the 
- ’’ position, 07 etniUer voltage b + 20 V so Q3, Q4, and 
' Q5 all remain cut off and the amplifier b dbabled. 

, 4-38. ATTENUATOR 

' ^ 

' ‘1—39. Either of the two output amplifiers may be con- 
nected to the attenuator SI. The attenuator consbts |Of 
three symmemcal rofbtive networks with attenuations of 
2,5, and 10, when fed from 5051 source and terminated 
with a 5051 load. The nelworki' a<e used individually or in 
series to yield attenuations of 2, 5, 10, 20, 50, and 100. 

I ‘ 

4-40. DCOFFSET 

4-41. With DC OFFSET switch S4 in the OFF position, 
Q-H and Q45 bases are both grounded. Q44 through Q47 
ore off and no current flows, to the attenuator assembly. 

I With S4 in the ON position, and vernier R2 set to such a 
' })OBitiup that R2 b tapped at the center, all the voltages in 
the circuit are synlmetrical about 0 V, collector currents 
, from Q46'upd Q47 are equal and opposite so that they 
' cancel,' and there b no current flow to the attenuator. Any 
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unbalance of R2 in either direction causes a corresponding 
unbalance in Q46/Q47 collector currents so a net current 
flows to the attenufitor and load. The circuit is in fact a 
currciit source with source impedance so that the 
output pulses are not shpnted., 

4~42. POWER SUPPLY 

I I 

’ j', 

4-43. The Model 8004A operates from either 115 V or 
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230 V ac, which is stepped-down, rectified and regulated to ■ 
provide dc outputs of + 20 V, - 8.1 V and - 20 V. The two 
primary windings on transfrirmer T1 are switched in parallel 
for 115 V operation or in stries for 230 V operation by S7. 
The regulator cin'juits for the + 20 V and • 20 V supplies are i 
identical. An error amplifier detects variations in the output 
voltage. The variations are inverted, amplified and applied / 
to a series regulator via s driver. The >8.1 V. output is 
obtained from the regulated' - 20 V,‘ by a bootstrapped 
voltage source. 









I' I , 
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Table 5—1. Required Teat Equipment 



■ -r*" , 

{ ' Recommended Instrument 


Required Characteristics 


i Type 


Model 


uigh-Frequency 

OscilloBcope 

1 . 

} 


HP 180A with 
HP 1801A and 
HP I821A 


Band Width: 50 MHz 

Dual trace, sweep delay capability. 

Sensitivity: 0.05 — 2 V/cm 


Sampling; 

OscilloKope 

i' 


HP 140A with 
HP 1424 A and 
HP 1410A 


Band Width: 1 GHz 

Sweep Time; 10 ns — 5 tis/cm 


Square Wave 
Generator 


HP 2UB 


Rise Time: < 50r.s 
Repetition Rate: 10 kHz 
Amplitude: - 1.5 V 


Teat Oscillator 


HP 651B 


Frequency Range: 10 kHz to 10 MHz 

Output Amplitude: > 2 V pk.pk. 


Counter 


HP 5216A 


Frequency; 10 MHz 


DC Voltmeter 


HP 412A 


Accuracy: ±1% 

Range: I to .30 V 


50 Si Attenuator 


HP 8491A 


Band Width: 1 GHz 

Attenuation: 20 dB > 


Tee 


HP I022iA 


son System 


Feed-Through 

Termination 


HP 11048B 


son (±in) load 


BNC TEE 


UC - 274B/U 
74868 




Termination 


GR 874-W50B 


Resistance: 50 n 

Power Rating; 1 W minimum 


Adapter 


GR 874 


Type N.to GR 


Cable 


HP 1G120A 


3 ft 50 n co-ax, terminated at b'^th ends 
with BNC male connectors (4 required). 
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SECTION V 
MAINTENANCE 



B-1. INTRODUCTION 

5-2. This secdon provides maintenance and service 
information for the Model 8004A Pulse Generator. Per^ 
formance check, adjustment procedures, troubleshooting, 
and repair and replacement information arc covered in 
this secdon. A , minimum instrument warm-up time of 
15 minutes should be allowed before attempting the per- 
formance check or the adjustments. Pulse characteristics 
terminology used in this secdon is illustrated in Figure 5-1. 
Schemadc diagrams are included at die rear of the manual. 

S-3. TEST EQUIPMENT 

5—4. ■ Test equipment required for maintaining and 



checking the performance of the Model 8004A is listed 
in Table 5-1. Test cijuipment having characteristics simi- 
lar to those listed in the table may be substituted for the 
equipment listed. 



5-B. PERFORMANCE CHECK 

5-6. The performance check presented in Table 5-2 

is a procedure designed to compare the opera don of the 
Model 80(MA with its specifications. These checks can 
be incorporated in a periodic maintenance, post-repair, 
and incoming quality control inspecdon. A performance 
check test card is provided in Table 5—3 for a record of 
the performance check results. 
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figure 5-1. Definition of Output Pulse Characteristics 
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Rise and Fail Tlinet: Less than 1.5 ns. 



a. Connec' I equipment os shown below. 
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h. Set controls as follows; 
8004A 



REP. RATE 


IM 


VERNIER 


cw 


PULSE DELAY 


0.1 p 


VERNIER 


ccw 


PULSE WIDTH 


0.1/1 


VERNIER 


ccw 


AMPLITUDE 


5V 


VERNIER 


cw 


DC OFFSET 


OFF 


PULSE POLARITY 


- (ncg.) 


OPER. MODE 


NORM 


SINGLE PULSE MODE.. 
SWITCH AlSl 


ND 


TIME SCALE 


0.1 /is/cm (EXPANDED) 


TRIGGERING... 


normal 


TRIGGER SLOPE 


+ (pos.) 


CHANNEL A SENS 


50 mV/cm. 



Adjust the 6004A AMPLITUDE VERNIER for a full-screen picture (10 cm), and the 
WIDTH VERNIER for a 40% duty cycle. 

Switch the Osi,UIo6cope time scale to 1 ns. 

Move the leading edge of the pulse to the center of the graticule with the Oscilloscope 
delay control. The rise time shall be less than 1.5 ns. 

Move the trailing edge of the pulse to the center of the graticule. The fall time shall 
be leas than 1.5 ns. > 

Repeat steps e. and f. with the 8004A PULSE POLARITY s-*ilched to + (pos). 
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Tabic 5-2. Performance Checks (cont'd) 



, ! 2. Preshoot and Overshoot: Less than 5% of pulse amplitude, CORNER ROUNDING to 

' ' occur no sooner than 95% of pulse amplitude. 



a. Use same equipment setup os shown in Paragraphs la and lb. 

b. Set Oscilloscope lime scale to 20 ns/cra and sensitivity to 10 mV/cm (2%/cm). 

c. Move the leading edge of the pulse to the center of the graticule. The leading edge 
preshoot and overshoot shall be less than 5%. 

d. Move the trailing edge of the pulse to the center of the graticule. The trailing edge 
preshoot and overshoot shall be leas than 5%. 

e. Repeat steps c. and d. with the 8004A PULSE POLARITY switched to + (pos.). 

f. Connect the Wcinschel attenuator to the 8004A output. Set Oscilloscope time scale 
to 50 ns/cm and sensitivity to 50 mV/cm. 

g. Measure the comer rounding on the leading edge of the pulse. Rounding shall occur 
no sooner than 95% of pulse a.nplitude. 

h. Measure the comer rounding on the trailing edge of the pulse. Rounding shall occur 
no sooner than 95% of pulse amplitude. 

i. Repeat steps g. and h. with the 8004A PULSE POLARITY switched to - (neg.). 



3. Pulse Amplitude: 5 V maximum across. 50 fl; seven-step attenuator reduces output to 

0.05V in a 5, 2.5, 1 sequence; vernier provides continuous adjustment between steps and 
reduces minimum output to less than 0.02 V. 



a. Connect the equipment os shown below: 




b. Set controls us follows: 



8004A REP. RATE 10 M 

VERNIER 

PULSE DELAY 0 
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Table 5-2. Perfonoan-c .^k ' nt’d) 



VERNIER ccw 

PULSE WIDTH 0.1 p 

VERNIER ccw 

AMPUTUDE 5V 

VERNIER cw 



^ DC OFFSET OFF 



PULSE POLARITY - (nrg.) 

OPER. MODE NORM 

SINGLE PULSE MODE 

High Frequency SWEEP TIME 0.1 

Oicilloficope TRIGGER SOURCE EXT. DC 

TRIGGER SLOPE positive 

SENSITIVITY CH. A 1 V/cm 

POLARITY positive 



c. Adjust Oscilloecope controls for an amplitude deflection o' 5 divisions. 

d. Set the 8004A and Oscilloscope controls as shown in the table below to obtain the 
results in column four. 



Oscilloscope 

Sensitivity 


8004A 

Amplitude 


Amplitude 

Vernier 


Pulse 

Amplitude 


1 V/div. 


5 volts 


CW 




0.5 


2.5 


cw 




0.2 


1 


cw 




0.1 


0.5 


cw 


> 5 cm 


0.05 


0.25 


cw 


> 5 cm 


0.05 


0.1 


cw 


> 2 cm 


0.05 


0.05 


cw 


> 1 cm 


0.05 


0.05 


ccw 


< 0.4 cm 


0.05 


0.1 


ccw 


< 1 -m 


0.05 


0.25 


ccw 


< 2 cm 


0.1 


0.5 


ccw 


< 2 cm 


0.2 


1.0 


ccw 


< 2 cm 


0.5 


2.5 


ccw 


< 2 cm 


1 


5 


ccw 


< 2 cm 



e. Repeat step d. with the 8004A PULSE POLARITY set to the + (pos.) position. 



4. DC- Offset: ±2 V across 50 H load, independent of attenuator and vernier settings. Can 

be switched off. 



' a. Use same equipment setup as shown in Paragraphs la. and lb. 

b. Switch Oscilloscope sensitivity to 100 mV/cm, and the 8004A DC OFFSET to ON. 

c. Rotate the DC OFFSET control from cw to ccw. The deflection on the Osciliuscope 
shall be at least t 2 volts. 
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Model 8004A 



Tahle ,5-2. Perfonnance Checks (conl’d) 



5. PuIm Width: 0 to 1 ms in six ranges; vernier provides continuous adjustment between 

ranges. 



a. Connect equipment os shown below: 




b. Set controls as follows: 



8004A REP. RATE 10 M 

VERNIER cw 

PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 0.1 

VERNIER ccw 

AMPLITUDE 5V 

VERNIER cw 

. DC OFFSET OFF 

PULSE POLARITY - (neg.). 

OPER. MODE NORM 

SINGLE PULSE MODE 

High Frequency SWEEP TIME 0.1 ps/cm 

Oscilloscope MAGNIFIER X 10 

TRIGGER SOURCE EXT. DC. coupled 

TRIGGER SLOPE positiie 

SWEEP SELECTOR MAIN SWEEP 

SENSITIVITY 2 V/cm DC coupled 

POLARITY positive 



c. Center the picture on the screen and measure pulse width at 50 % points of the am- 
plitude. The width shall be less than 9.6 cm. 

d. Set the 8004A and Oscilloscope controls os shown in the table below to obtain the 
results in column six. 



1 
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Table 5-2. Performance Check (cont’d) 




6. Pulse Position: (with respect to trigger output) 0 to 1 ms delay in 5 ranges; vernier pro- 

vides continuous adjustment between ranges. 



a. Connect cijuipnent as shown in Paragraphs 5a and b. 

b. Change 8004A control settings as follows: 

REP. R/\TE IM 

VERNIER cw 

PULSE DELAY 0.1 

VERNIER ccw 

PULSE WIDTH 10 ns 

VERNIER ccw 

DOUBLE PULSE MODE 

c. The d‘ stance between pulses shall be less than 1.4 cm. 

d. Set the 8004A and Oscilloscope settings as shown in the table below to obtain the 
results in column eight. 



osc. 


8004A 




SWEEP 


REP. RATE 


RATE 


DELAY 


(s/cm) 


SETTINGS 


VERNIER 


SETTINGS 


0.1m 


0.1 M 


CW 


iM 


IM 


10 K 


cw 


10 m 


10 m 


IK 


cw 


0.1 m 


0.2 m 


J K 


ccw 


•* O.lm 


20m 


iOK 


ccw 


10 m 


2m 


0.1 M 


ccw 


iM 


0.2 m 


IM 


ccw 


0.1m 


0.2 m 


1 M 


ccw 


10 n 



DELAY 



WIDTH 




« CO 































tl 
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Table 5-2. Performance Checks (cont’d) 
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Table 5-2 



7. Repetition Rata: 100 He to 10 MHz in 6ve ranges; vernier provides continuous adjust- 


me.it between ranges. 




a Cornect equipment as shown in Paragraphs 5a r.nd b. 


1 

1 


b. Change 8004A control settinp os follows: 




PULSE WIDTH 


... I j n 


VERNIER 


* a a CCW 


ond the Oscilloscope ^ 




MAGNIFIER 


...XI 


c. The distance between pulses shall be greater than 9.5 cm 


but less than 10 cm. 


d. Set the 8004A and Oscilloscope settings as shown in the table below to obtain the 


results in column six. 




1 OSC. 1 8004A 





SWEEP 

(«/cm) 



REP. RATE 
SETTINGS 



RATE 

VERNIER 



WIDTH 

SETTINGS 



WIDTH 

VERNIER 



10 K 
0.1 M 
IM 
10 M 




LIMITS 

(cm) 



< 9.5 

< 9.5 

< 9.5 

< 9.5 

> 5.3 

> 5.3 

> 5.3 

> 5.3 

> .i.3 



8. Repetition Rate, Pulse WicWi, and Delay Jitter Width, less than 0.1% on any width setting, 
+ 50 psec; Rep. Rate and Delay, less than 0.1% on any delay setting. 















j 
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Table 5-2. Perfonnance Checks (contM) 



b. Set controls as follows; 



m”'" ' ' ' £064A , ) 


^ REP. RATE 


.. lOK 


> • 


VERNIER 


. . cw 




PULSE DELAY 


.. 0 


\ 


VERNIER 


. . ccw 


1 : i ' 


PULSE WIDTH 


.. lO/i 




VERNIER 


. , CCW 


1 _ . ’ 


AMPLITUDE 


.. 5 V 


. . . ^ ^ ; ' 


VERNIER 


. ► cw 


1 ' 


DC OFFSET 


OFF 




PULSE POLARITY 


. . - (ncg.) 




' OPER. MODE 


. . NORM 




SINGLE PULSE MODE 




, 1 ' ' ' " " ' 

High. Frequency ^ 


SWEEP TIME 


. . 0.1 ms/cm 


( Oscilloscope' ( 


SENS. CH. A 


. . 2 V/cm dc coupled 


. ^ ' 


SWEEP SELECTOR 


. . MAIN SWEEP DELAYED 




DELAY SWEEP TIME 


. . 0.1 ms/cm 




TRIGGER SOURCE .'..... 


. . EXT. dc coupled 


1 


TRIGGER SLOPE 


. . negative 




DELAY FUNCTION 


. . TRIGGER MAIN SWEEP 


M > 


DELAY LENGTH 


.. 0 



c. REP. RATE JITTER 

Adjust 8004A REP. RATE VERNIER for a 0.1 ms period. Switch the Oscilloscope «v;<:ep 
time to 0.1 pu/cm and move the leading edge of the pulse, with the delay ce;itrol, to 
the center of the graticule. The jitter on the leading edge of the pulse shall be less than 
0.1^ (10 mm). 

d. Switch the Oscilloscope sweep time back to 0.1 ms/cni. Adjust 8004A REP. RATE 
VERNIER for a O.l ms period. Move this signal O.I ms by switching PULSE DELAY 
to 10 (1 and appropriately adjusting the VERNIER. 

e. Switch the Oscilloscope sweep time to 0.1 (is/cm and move the leading edge of the pulse, 
with the delay control, to the center of the graticule. The jitter on the leading edge of 
the pulse shall be lees than 0.1 /is (10 mm). 

f. WIDTH JITTER 

Switch the 8004A PULSE DELAY to 0 and its VERNIER ccw. With the Oscilloscope 
sweep time back to 0.1 me/cm, adjust the 8004A PULSE WIDTH VERNIER for a pulse 
width of 0.1 ms. 

g. Switch the Oscilloscope sweep time to 0.1 /is/cm and move the lending edge of the pulse, 
with the delay control, to. the center of the iticule. The jitter on the leading edge of 
the pulse ritoll be less than 0.1 fa (10 mm). 



1 ) 
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* Table 5—2. Performance Checks (cqnl’d) I 





, 1 

9. I\toxlmum Duty CycW Gtc'atct tW 50% from 100, Hi to 1' MHi, greolcr than 25% from ' 
. 1 MHz to 10 MHz. 



1 . Conn<;(!t equipment os shown below: 




b Set controls as follows: 



8004A REP. RATE 10 M 

VERNIER cw 

PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 10 n 

VERNIER ccw 

AMPLITUDE 5V 

VERNIER cw 

DC OFFSET OFF 

PULSE POLARITY + (pos.) 

OPER. MODE NORM 

SINGLE PULSE MODE 

High Frequency SWEEP TIME O.l (is/cm 

Oscilloscope MAGNIFIER X 10 

• TRIGGER SOURCE EXT. dc coupled 

TRIGGER SLOPE positive 

SWEEP SELECTOR MAIN SWEEP 

SENS CH. A 2 V/cm dc coupled 

po6. polarity 



c. Adjust 8004A REP. RATE VERNIER for one period full screen. Rotate the PULSE 
WIDTH VERNIER slowly cw until the period counts down. The duty cycle at 50% 
points of the amplitude shall be grriter Ilian 25% “on time”. 

d. Switch the Oscilloscope sweep magnifier to XI. Set the 8004A REP. RATE to 1 M and 
its VERNIER ccw. Switch the PULSE WIDTH to 1 fi and iU VERNIER also ccw. Adjust 
the Oscilloscope sweep vernier for a pulse width of 5.2 cm. Adjust the 8004A REP. 
RATE VERNIER for a frill screen period. Rotate the PULSE WIDTH VERNIER slowly 
cw until the period counts down. The duty cycle at 50% points of the amplitude shall be 
greater than 50% “on time”. 
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Table 5-2. Performance Checka (cont’d) 



10. External Triggering: Repetition Rate, 0 to 10 MHz can be triggered with aine waves or pulses 
of cither polarity. Sensitivity, sine waves 2 V pp, pulses 1 V penki at leeal IS n-.^ wide', 'maxi- 
mum input i 10 V. 



a. Gmncct equipment os shown below; ' , ' ' 




b. Set controls os follovfs: 



8004A 



REP. RATE EXT. + 

VERNIER cw 

PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 1 

VERNIER ccw 

AMPLITUDE 5V 

VERNIER cw 

DC OFFSET OFF 

PULSE POLARITY - (ncg.) 

OPER. MODE NORM 

SINGLE PUUE MODE 



Test Oscillator 



FREQ. RyVNGE XIOK 

DIAL 1 

OUTPUT ATTN 0.3 V 

AMPLITUDE 0.25 V RMS 



High Frequency SWEEP TIME 20Wcm 

Oscilloscope TRIGGER SOURCE EXT. dc coupled 

TRIGGER SLOPE positive 

CHANNEL SELECTOR ALTERNATE 

SENS. CH A i/cm dc coupled 

SENS. CH B 2 V/cm dc coupled 

SWEEP SELECTOR MAIN SWEEP 

Center both channels vertically. The pulse shall occur during the positive slope of the 
sine wave. > 



d. Switch the 8004A REP. RATE to EXT. -. The pulse shall occur during the negative 
slope of the sine wave. 









r 
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I ji Table 5-2. Perfomunce Qecka (cont’d) 



c. Switch Oscilloscope <8 weep time to 0.1 (le/cm, Chnunel Selector to, k 
quency range to x 1 M and the dial, to 10. Swi^trh 80C4A PULSI 
^pcal Bte»Vi c. and d. Obsetve'a pulse rate of 10 MHz. 

MANUAL TRIGGRRINfl 



to, B. Set Oscillator frc- 
PULSE WIDTH to 10 n. 



Remove the Oscillator lead from the C004A trigger input. Switch the REP. KATE to 
EXT. +/MAN. and PULSE WIDTH to 10 (X. Switch the Oscilloscope sweep time to 
20pVcm. I 

g. Press the MAN. push button; ifor one pulse on the Oscilloscope. 



I 

11. Trigger Output: Amplitude,' 'greater than + 2 volts across 50 D. Width, 15 ns ± 10 ns at 50% 
amplitude points. 



a. Connect equipment as shown > below: I 




l 


I 


;^TT. MOO 




' on tn-Mw 








lJ «om‘ ' ! . 




b. Set controls as follows: 

1 




8004A REP. RATE 


10 M 


VERNIER 


12 o’clock 


PULSE DELAY 


0 


VERNIER 


ccw 


PULSE WIDTH 


10 ns 


VERNIER ' 


3 o’clock 


AMPLITUDE 


IV 


VERNIER 


cw 


DC OFFSET 


OFF 


PULSE POLARITY 


+ (pos.) 


OPER. MODE 


NORM 


INTERNAL SWlTCH(s) 


“D” 


SINGLE PULSE MODE 




Sampling Oscilloecope TIME SCALE 


10 nVcm 


SENS. CH. A 


100 mV/cm 
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^ Table 5—2. Performance Qiecks (cont’d) 

c. Move the trigger pulse to the center of the graticule. The pulse amplitude shall be greater 
than -t- 2 volu (4 cm). 

d. Adjust Oscilloscope sensitivity vernier for a full screen picture (10 cm). The trigger pulse 
width at 50% points of the amplitude shall be 15 ns t 10 ns. 

e. Switch the interna! switch (AlSl) to “ND” and repeat steps c. and d. 

f. Set internal sw'tch b.ick to “D”. 

12. Gating 

Synchronous Gating: Gating signals turn pulse generator “on”. Pulse repetition rate, ampli- 
tude, polarity, and width determined by panel control settings; Grst pulse is coincident with 
the leading edge of the gate, last pulse is normal even if gate ends during pulse. 

Asynchronous Gating: Gating signal turns output pulse “on”. Trigger output always available; 
last pulse ends with gite. Gate input, - 2 volts to - 20 volts enabling. 

0 . Grnnect equipment os shown below; 




b. Set controls os follows: 



800-SA REP. RATE 0.1 M 

VERNIER cw 

PULSE DELAY 0 

VERNIER ccw 

PUl.SE WIDTH 1 

VERNIER ccw 

AMPLITUDE 5V 

VERNIER cw 

DC OFFSET OFF 

' PULSE POLARITY - (neg.) 

OPER. MODE SYN. 



SINGLE PULSE MODE 




Model 8004A 
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Table 5—2. Performance Checks (cont’d) 


Table 5-2 



Square Wave FREQUENCY 10 K 

Generator SYMMETRY 50% 

AMPLITUDE 1.5 V 

POLARITY negative 



High Frequency SWEEP TIME lOps/cm 

Oscilloacope TRIGGER SOURCE EXT. dc coupled 

TRIGGER SLOPE positive 

CHANNEL SELECTOR ...... ALT 

SENS CH. A 2 V/cm dc coupled 

SENS CH. 5 1 V/cm dc coupled 

SWEEP SELECTOR MAIN SWEEP 



c. Rotate 8004A REP. RATE VERNIER slowly ccw and observe the pulse burst on the crt. 
Pulses shall occur only during the Square Wave Generator’s “on time”. 

d. ijet the 8004A OPER. MODE to ASYN. The pulse burst on the crt shall be non-synebro- 
nouB with the Square Wave Generator. 

e. , Disconnect the Square Wave Ge'ierator from the 8004A’s GATE INPUT. No pulses 

shall occur. 




I 
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Paragvapha 5~7 to 5-11 



6-7 ADJUSTMENT PROCEDURE 

j 

5—8 Thb procedure should be conducted only after it 
has been established that the 8004A doei' not meet its 
published specifications and does not require troi'bleshoot- 
ing. Indiscriminate adjustment of internal controls to re- 
fine pulses or to correct mojor malfunctions may actually 
cause more difficulty. 



5-9 Power Supply < 

a. Measure the voltage between test point -*■ 20 V, 
on circuit board A2, and chassis ground with a 
digital voltmeter. Adjust A2R66 for + 20 volts. 




b. Set controls as follows: 



b. Measure the voltage between test point - 20 V, 8004A REP. RATE 10 M 

on circuit board A2, and chassis ground.i Adjust VERNIER 12'o’clock 

A2R76 for - 20 volts. PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 10 n 

c. Measure the - 9.1 V supply (cathode CR23) for 1 VERNIER ;, 3 o’clock 

a reading between - 7.8 and - 8.4 volts. \MPLITUDE 1' V 

VERNIER ...........icyt 

DC OFFSET OFF 



6-tO Rapetition Rata 

a. Connect the 8004A PULSE OUTPUT to a Coun- 
ter. t 



PULSE POLARITY . . . . + (pos.) 

OPER. MODE NORM 

SINGI.E PULSE MODE 
INTERNAL SWITCH SI . D 



b. Set 8004A controls os 'bllows: 



REP. RATE 10 M 

VERNIER cw 

PULSE DELAY 0 

VERNIER ccw 

> * PULSE WIDTH 10 n ' 

VER.N1ER sew 

AMPLITUDE 5V 

VERNIER cw 

DC OFFSET OFF 

PULSE POLARITY ... -(neg.) 

OPER. MODE NORM 

SINGLE PULSE MODE 
SWITCH AlSl ND 



c. Adjust trim capacitor A1C7 for a counter reading 
of 10.2.5 Mlb. 



6-11 Start Pulsa and Trigger dutput 

, ' 1 ^ 

a. ' Connect equipment os shown below: 



Sampling TIME SCALE 100na/:m 

OsciUo- MAGNIFIER x 10 

scope SENS. CH. A 100 mV/cm 



c. With the 10:1 probe monitor the input to A2C13. 
The amplitude of the pulse shaU be between 3 
and 4 volts. If incorrect, select the value of 
A1R93. 







Model 8004A 

d. Trigger Delay Adjuatraent 

Disconnect the divider from the sampling probe 
and connect as below: ■ 

Set 8004A REP. RATE VERNIER cw and the 
PULSE WIDTH VERNIER ccw. 

Adjust AICIS until the amplitude of the trigger 
pulse begins to decrease. Set the Sampling Os- 
cilloscope time scale to 20 ns/cm and the mag- 
niGer to x 2. The trigger pulse amplitude shdl 



be greater thaji 2.2 volts, and the pulse width at 
50% points shall be 15 ns ±4 ns^ 

e. Repeat step d. with the 8004A internal switch SI 
set to its ND position. The pulse amplitude shall 
be greater than 2.2 volts and the width at 50% 
points shall he 10 ns ± 4 ns. 



&~12 PulM Vindth 
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DC OFFSET OFF 

PULSE POURTTY ... - (neg.) 
OPER. MODE NORM 

Sampling TIME SCALE 100 ns/cm 

Oscillo- MAGNIFIER x 20 

SENS. CH. A 50 mV/cm 



c. Adjust 8004A DELAY and AMPLITUDE VER- 
NIERS for a pulse on the screen. 



d. Set the 8004A PULSE WIDTH VERNIER to the 
10 o'clock position. Adjust A1C46 so that the 
pulse just disappears. Check with the WIDTH 
VERNIER setting from ccw to a 9 o’clock position 
that no pulse appears in either the positive or ne- 
gative position of the PULSE POLARITY switch. 



e. Turn the WIDTH VERNIER fully cw and measure 
the pulse width. The width shall be gr;;ater than 
12 ns (2.4 cm). 




b. Set controls as follows: 



8004A 



REP. RATE lOM 

VERNIER ..’... 12 o’ctock 

PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 0 

VERNIER t.. cw 

AMPLITUDE......... 5V 

VERNIER cw 
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Paragraphs 5-14 , 

b. Set controls as foUows: 



8004A REP. RATE i6m 

VERNIER. 12 o’clock 

, PULSE DELAY 0 

VERNIER ccw 

PULSE WIDTH 10ns 

VERNIER 12 o’clock 

AMPLITUDE 2.5 

VERNIER cw 

DC OFFSET OFF 

PULSE POLARITY ... - (neg.) 

OPER. MODE NORM 

SINGLE PULSE MODE 
SWITCH A IS I D 

Sampling TIME SCALE ........ 100 ns/cm 

Oecillo- MAGNIFIER x 10 

SENS. CH. A 100 mV/cm 

SENS. CH. B 50 mV/cm 



c. Adjust A1C20 for a 1 ns advance between th«> 
trigger tird output pulse at 50,% points of the 
leading edges. 

d. Turn 8004A PULSE DELAY VERNIER cw. The 
output pulse delay with respect to the trigger pulse 
shall be at least 15 ns (1.5 cm). 



e. Set 6004 A PULSE DELAY switch to 10 n and 
VERNIER ccw. The delay shall now be less than 
10 hs. 



5—14 Rise Time Adjustment 

a. Connect equipment as shown below: 




Model OOO-IA 

b. Set controls as follows: 



8004A REP. RATE 1 M 

VERNIER cw 

PULSE DELAY 0.1 /i 

VERNIER ccw 

PULSE WIDTH 0.1 

VERNIER ccw 

AMPLITUDE 5V 

VERNIER cw 

DC OFFSET OFF 

PULSE POLARITY ... - (neg.) 

OPER. MODE NORM 

SWITCH AlSl ND 

SINGLE PULSE MODE 

Sampling TIME SCALE 0.1 lia/cm 

OsciUo- TRIGGERING normal 

scope trigger SLOPE .... + (pos.) 

CHANNEL A SENS . . 50 mV/cm 



c. Adjust the 8004A AMPLITUDE VERNIER for a 
full-screen picture (10 cm), and the WIDTH VER- 
NIER for a 40% duty cycle. 

d. Switch the Oscilloscope time scale to EXPANDED. 
With the Oscilloscope delay control move the lead- 
ing edge of the pulse to the center of the graticule. 

I 

e. Adjust A2C21 for the steepest rise time. 

f. Set Oscilloscope time scale to 0.5 ns and adjust 
A2C36 and A2R85 for a good pulse shape (over^ 
shoot, ringing etc.). 

g. Reduce the 8004A AMPLITUDE for a 40% dis- 
play on the Oscilloscope. Increase the Oscilloscope 
sensitivity for a full-screen picture. Overshoot shall 
be less than 9%. If incorrect adjust C21 for a 
slightly slower rise time and repeat steps f. and g. 

h. Selection of A2R15 is recommended if 

(1) ringing is too great, increase the value, 

(2) rise time is too slow, decrease the value. 

i. Switch 8004A PULSE POLARITY to + (pos.) ond 
AMPLITUDE to 5 V. Set Oscilloscope time scale 
to0.1;rs/cm (NORMAL). 



j. Adjust the 8004A AMPLITUDE VERNIER for a 
full-screen picture (10 cm), and the WIDTH VER- 
NIER for a 40% duty cycle. 

k. Switch the Oscilloscope time scale to EXPANDED. 





Model 8004A 



With the Oscilloscope delay control move- the lead- 
ing edge of the pulse to the center of the graticule. 

l. Adjust A2C8 for the steepest rise time. 

m. Set Oscilloscope time scale to 0.5 ns and adjust 
A2C35 and A2R84 for a good pulse shape (over- 
shoot, ringing etc.). 

n. Reduce the 8004A AMPLITUDE for a 40% dis- 
play on the Oscilloscope, Increase the Oscilloscope 
sensitivity fora full-screen picture. Overshoot shall 
be less than 9%. If incorrect, adjust C21 for n 
slightly slower rise time and repeat steps f. and g. 

o. Selection of A2R46 is recommended if 

(1) ringing is too great, increase the value, 

(2) rise time is too slow, decrease the value. 

6-16. TROUBLESHOOTING 

5—16, To locate trouble in the Model o004A, start with 
a thorou^ visuol inspection and then proceed to electrical 
check-out as necessary. During the visual inspection, look 
for burned or loose components, loose wire connections, 
or any similar condition whici suggests a source of trou- 
ble. Be sure to check for a bl vwn fuse during the visual 
inspection. Use a 0.5 amp slow-blow fuse for 115 V and 
a 0.25 amp foe 230 V. Repair any faulty component or 
connection that is .isolated during the visual inspection 
and check , instrument performance before continuing to 
troubleshot ithe instrument. 

I 

5—17. Troubleshooting should be performed in a logical 
manner. The concept of bracketing should be employed, 
i.e., establishing circuits or sections which are operating 
abnormally. Start by limiting the location of the source 
of trouble by observing the trigger output and pulse output 
waveforms from the front panel. The results of these wave- 
forms will help in determining which major part of the 
instrument is faulty. By utilizing other front panel con- 
trols, the source of trouble can be narrowed down even 
further. Then, with reference to the circuit diagrams and 
given waveforms, the trouble may be simplified to several 
components. 



5—18. On troubleshooting and replacement in general, 
always be sure that the transistor, diode, and capacitors 
ore in the correct position recommended by their manu- 
facturer. To heip with pi^pcr replacement of semi-cun- 
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doctors, the emitter connection is identified liy a small 
dot on the circuit board beside the connection point. Thb 
dot can also be found for the positive terminal of electro- 
lytic capacitors and for the cathode of diodes. 



6-19. REPAIR AND REPLACEMENT 

I 

5-20. The following paragraphs provide recommended 
procedures and techniques for repair c." replacement of 
components. 



6—21. Cover Removal 

5—22. The top, bottom, and both side covers are sepa- 
rately removable. Each cover is held in placi' by screws. 
The top and bottom covers slide towards the rear panel; 
be sure to free the curved portion before lifting off. 



5—23. Pulse Attenuator Disassembly 

5—24. For'access to the pulse amplitude attenuator, as- 
sembly A3, and its relevant components proceed as follows: 

a. Loosen the two Allen screws on the pulse am- 
plitude knob and remove the knob. 

b. Remove the two bracket nuts and the one bracket 
screw supporting the attenuator housing. 

c. Remove the four clamping nuts and nuts from the 
attenuator housing. 

d. Rotate the assembly to check and to replace the 
components. 



5—25. Etched Circuits 

5-26. The etched circuit board is a plated-througli type 
consisting of metallic conductors bonded on J oth sides of 
insulating material. The metallic conductors are extended 
through the component mounting holes by a plating pro- 
cess. Soldering can be done from cither side of the board 
with equally good results. Following are recommendations 
and precautions pertinent to etched circuit repair work: 

a. Avoid unnecessary component substitution; it can 
result in damage to the circuit bor.nl and/or ad- 
jacent components. 

b. Do not us<: a higli-power soldering iron on etched 
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Model B004A 



circuit boards. Excessive heat may lift a conductor 
or damage the board. 

CAUTION 

Do not use a short metal object such 
us an awl or twist drill for this pup 
poae. Sharp objects may damage the 
plated -through conductor. 

c. After soldering, remove excess flux from the sol- 
dered area and apply a protective coating to pre- 
vent contamination and corrosion. 

5-27. Etched Conductor Repair 

5—28. A broken or burned section of conductor can be 
repaired by bridging the damaged section with a length of 
tinned copper wire. Allow adequate overlap and remove 
any varnish hmm etched conductor before soldering wire 
into place. 



5-29. Component Replacement 

a. Remove defective component from circuit board. 

b. Remove solder froin mounting hole using a suc- 
tion desoldcring aid or wooden toothpick. 

c. Shape leads of rcplocement component to match 
mounti.ng hole spacing. 

d. Insert component leads into mounting holes, and 
position component as the original was positioned. 
Do not force leads or replacement component >nto 
mou.Uing holes. Sharp lead ends may damage 
plated-through conductor. 

5-30 Semi-Conductor Replacement 

a. Do not apply excessive heat. 

b. Use a heat sink such as pliers or hemostat between 
sufficient lead length to dissipate heat of soldering 
by maintaining about the same length of exposed 
lead as used for original transistor. 



I 
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Table 5—3. Performanee Check Test Card 



Model 8004A 



Date: 



Table 5—3. Performance Check Test Card 



Paragraph 

Reference 


Check 


Required 


Ri;8ult8 

Actual 


1. 


Rise and Fall Time 






Step e 


Negative Rise Time 


< 1.5 ns 




Step f 


Negative Fall Time 


< 1.5 ns 




Step g 


Positive Rise Time 


< 1.5 ns 






Positive Fall Time 


< 1.5 ns 




2. ) 


Preshoot.Overshoot.artd 








Corner Rounding 






Step c 


Negative Leading Edge Preshoot 


< 5% 


< 5 mm 




Negative Leading Edge Overshoot 


< 5% 


< .5 mm 


Step d 


Negative Trailing Edge Preshoot 


< 5 % 


< 5 mm 




Negative Trailing Edge Overshoot 


< 5 % 


< .5 mm 


Step e 


Positive Leading Edge Preshoot 


< 5% 


< 5 mm 




Positive Leading Edge Overshoot 


< 5% 


<! .t mm 




Positive Trailing Edge Preshoot 


< 5% 


< 5 mm 




Positive Trailing Edge Overshoot 


< 5% 


< 5 mm 


Step g. 


Positive Leading Edge Corner Rounding 


Occurs no 


sooner 






than 95% of pulse 1 


Step h 


Positive Trailing Edge Comer Rounding 


amp. 




Step i 


Negative Leading Edge Comer Rounding 


Occurs no 


sooner 






than 95% of pulse 




Negative Trailing Edge Comer Rounding 


amp. 




3. 


Pulse Amplitude 






Step d 


5 V Upper Limit 


> 5V 


> 5 cm 




2.5 V Upper Limit 


> 2.5 V 


> 5 cm 




1 V Upper Limit 


> IV 


> 5 cm 




0.5 V Upper Limit 


> 0.5 V 


> 5 cm 




0.25 V Upper Limit 


> 0.25 V 


> 5 cm 




0.1 V Upper Limit 


> 0.1V 


> 2cm 




0.05 V Upper Limit 


> 0.05 V 


> 1 cm 




0.05 V Lower Limit 


< 0.02 V 


< 4 mm 




0.1 V Lower Limit 


< 0.05 V 


< 1 cm 




0.25 V Lower Limit 


< 0.1 V 


< 2 cm 
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Model 8004A 



Date: 



I 

Table 5—3. Performance ChecK Test Card 



Paragraph 

Reference 


Check 


Required 


Results 

Actual 




0.5 V 


Lower 


Limit 


< 0.25 


< 2 rm 




1.0 V 


Lower 


Limit 


< OkSV 


< 2 cm 




2.5 V 


Lower 


Limit 


< 1.0 V 


< 2 I'm 




5V 


Lower 


Limit 


< 2.5 V 


< 2 cm 


Step e 


5V 


Upper 


Limit 


> 5V 


> 5 cm 




2.5 V 


Upper 


Limit 


> 2.5 V 


> 5 cm 




IV 


Upper 


Limit 


> IV 


> 5 cm 




0.5 V 


Upper 


Limit 


> 0.5 V 


> 5 cm 




0.25 V 


Upper 


Limit 


> 0.25 V 


> 5 cm 




0.1V 


Upper 


Limit 


> 0.1 V 


> 2 cm 




0.05 V 


Upper 


limit 


> 0.05 V 


> 1 cm 


1 ! 


0.05 V 


Lower 


Limit 


< 0.02 V 






0.1 V 


Lower 


Limit 


< 0.05 V 


< 1 cm 




0.25 V 


Lower 


Limit 


< 0.1V 


< 2 cm 




0.5 V 


Lower 


Limit 


< 0.25 V 


< 2 cm 




1.0 V 


Lower 


Limit 


< 0.5 V 


< 2 cm 




2.5 V 


Lower 


Limit 


< 1.0 V 


C 2rm 




5V 


Lower 


Limit 


< 2.5 V 


< 2 cm 


4. 


DC Offset 










Step c 


Oscilloscope Deflection 




> ±2V 




6. 


Pulse Width 










Step c 


0.1 fia 


Lower 


Limit 


< 0.1 /is 


< 0.6 cm 


Step d 


I ps 


Lower 


Limit 


< l/is 


< 9.5 cm 




10 ps 


Lower 


Lindt 


< lO/is 


< 9.5 cm 




0.1 ms 


Lower 


Limit 


< 0.1 ms 


< 9.5 cm 




0.1 ms 


Upper 


Limit 


> 0.1 ms 


> 5.3 cm 




10/48 


Upper 


Limit 


> 10/is 


> .5,.3cm 




1 fia 


Upper 


Limit 


> l/iS 


> 5.3 cm 




0.1 /4S 


Upper 


Limit 


> 0.1 /is 


> .5.3 cm 




10 ns 


Upper 


Limit 


> 10 ns 


> 1.2 cm 


6. 


Pulse Position 










Step c 


0.1 /4S 


Lower 


Limit 


< 0.1 /is 


< 1.4 cm 




l/is 


Lower 


Limit 


< 1 /is 


< 9.5 cm 




10 /ts 


Lower 


Umit 


< lO/is 


< 9.5 cm 




0.1 ms 


Lower 


Limit 


< 0.1 ms 


< 0.5 cm 




0.1 ms 


Upper 


Limit 


> 0,1 ms 


> 5.3 cm 




10 /IS 


Upper 


Limit 


> lO/is 


> ,5.3 cm 




l/is 


Upper 


Limit 


> 1/iS 


\ > 5.3 cm 

1 





Table 5—3. Perfonnance Check Test. Card 



Model OOaiA 



Step c 
Step d 



Table 5—3. Perfonnance Check Teat Card 



Che 



Resulta 

Keijuired Actual 



0.1 JUS 


Upper 


Limit 


> 0.1 #18 


> 5.3 cm 


10 ns 


Upper 


Limit 


> 10 ns 


> 1.2 cm 


epetition Rate 










10 M 


Lower 


Limit 


> 10 MHz 


> 9.5 cm 


1 M 


Upper 


Limit 


> IMHz 


< 9.5 cm 


0.1 M 


Upper 


Limit 


> 01 MHz 


'4 9.5 cm 


10 K 


Upper 


Limit 


> 10 kHz 


< 9.5 cm 


IK 


Upper 


Limit 


> 1 kHz 


< 9.5 cm 


IK 


Lower 


Limit 


< 1 kHz 


> 5.3 cm 


10 K 


Lower 


Limit 


< 10 kHz 


> 5.3 cm 


0.1 M 


Lower 


Limit 


< 0.1 MHz 


> 5.3 cm 


IM 


Lower 


Lindt 


< 1 MHz 


> 5.3 cm 


10 M 


Lower 


Limit 


< 10 MHz 


> 5.3 cm 



Rep.Rate Jitter 

Step c < 0.1% 

Delay Jitter 

Step e < 0.1% 

Width Jitter 

Step g < 0.1% 



>0.1^ > 10 mm 



> 0.1 #18 > 10 mm 



> 0.1 fu >10 mm 



Maximum Duty Cycle 

Step c 25% at 10 MHz 

Step d 50% at 1 MHz 



> 2.5 cm 

> 2.6 cm 



External Triggering 



Step c EXT + 

Step d EXT - 



Pulses only during 
sine wave positive slope 

Pulses only during 
sine wave negative slope 










Results 



Pangreph 

Reference 



Step e 



Cheek 



Required 



EXT + 


10 MHz 


Input 


10 MHz 


Output 


EXT - 


10 MHz 


Input 


IC MHz 


Output 



Actual 



Step g 



Manu&l Triggering 



Push button for dn^e pulses 



One pulse each time 
button, is pressed 



11 . 

Step c 
Step d 
Step e 



Trigger Output 
Amplitude 
Width 

Amplitude (ND) 
Width (ND) 



12 . 



Gating 



Step c 



Synchronous Mode 



Step d 



Asynchronous Mode 



Step e 



No Gate Input 



> + 2 V > 4 cm 

15 ns d: 10 ns 

1.5 cm (± 1 cm) 

> + 2 V > 4cm 

15 ns ±I0 ns 

1.5 cm ( ± 1 cm) 



Pulses during Square 
Wave Generators “on time” 

Pulses non-synchronous 
with Square Wave Generator 

No pulses 
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SECTION VI 


1 ' 



REPLACEABLE PARTS 

6—1. INTRODUitTION ill Western Europe, to: 



6—2. ThU section contains infoimalion for ordering 
repUcement parts. Table 6-1 lists parts in alphanumerical 
order of their reference dcsignatonJ and indicates the des- 
cription, and HP stock number of each port, together with 
any applicable notes. Miscellaneous parts are listed at the 
end of Table 6—1. 



&-3. ORDERING INFORMATION 



Hewlett-Packard S.A. 

Rue du Bois-du-Lon 7 
1217 Meyrin-Genevo 

6—5. Specify the following information for each part: 
a. Model and complete serial number of inslnmcnt, 



6—4. Address orders or inquiries cither to your autho- 
rized Hewlett-Packard sales representative or to: 



b. Hewlett-Packard Stock Number, 

c. Qrcuit reference desi^iator. 



Customer Service j. Description. 

Hewlett-Packard Company 

333 Loguc Avenue To o .Jcr a part not listed in Table 6-1, give a complete 

Mountain View, Calif. 940'*-0 description of the part and include its function and location. 



A 

B 

BT 

C 

CP 

CR 

DI. 

Dfl 



A 

APO 

ACC 

Bft> 

B«Oa 

BH 

BP 

BRS 

BWO 



CCPr 

CER 

CMO 

COEP 

COM 

COMP 

COMPL 

CONN 

CP 

CRT 

cw 

DEPC 

DR 

ELECT 

ENCAP 

Exr 

F 

FH 

riLK 

rxD 



o» 

CRD 



i ' 



REFERENCE DESICNATORS 





MMmbly 1 


r 




fUM 




motor 1 


FL 




mt«r 




bftttcrr 


HR 




^csur 




cApACltor 


J 




Jack 




coupUr 


R 








diode 


L 




Inductor 




deUv Itae 


M 




m«l*r 




Ump 


MC 




mlcro-clreult 



* P**** V - yicuum hjb«, B«on 



Q 


■ tnneUtor 




bulb, photocell, ttc. 


R 


• resUtor 


vn 


• volbig* rtiulklor 


RT 


» thermlit^r 


w 


• »is« 


8 


■ fWltfM 


X 


■ socket 


T 

TB 

TP 


k trunaformer 
M termlnil bo«rd 
" tfit point 


y 


• crjilsl 



ABBREVtATBONS 



maporoi 


H 


tutomntio frequMcy controt 


HEX 


automatic gftlA coQCrol 


H* 


beat (rsqiMflCT oscillator 


bsnrltluin copper 


IF 


blnosr head 


ftfPG 


bandpass 


mcD 


brass 


KCL 


backward wets oscillator 


DtS 

WT 


countsr-clockwlss 


, 


cs ramie 

' cabinet mount orIf 


k 


cosOlclant 


LH 


coramoo 


LIN 


eompoeium 


LK WASH 


comptsts 


LOO 


coonsetor 
cadmium plats 


LPF 


catbods-ray bibs 


m 


clockwlss 


H 

MET FLH 


dsposttsd carbon 


MET OX 


drlT* 


MFR 

MINAT 


alsctrolrtlc 1 


MOM 


encapsulated 


MTC 


external 


MV 


laradfl 


n 


flat head 


N/C 


fUIlstar head 


Ne 


fUtd 


NIPL 


(srmanlum 

grsund{ed) 


N/0 

NPO 



henries 


NPN 


Dccttlvt>posUlvt« 


S-Q 




slow. blow 


hcxaconsl 




Regatlv* 


SCHEM. 




schematic 


mercury 


NHFR 


« not recommended for 


S< 




selenium 






field repUeement 


SECT 




sectlon(e) 




NSR 


e not aepnrftteiy 


SEMICON 




semiconductor 


IntermedlsU freq. 




repitcetbit 


St 




sUlron 


InipregMted 






sn. 




silver 


Incandescent 


OBO 


• order by deacrlptlon 


8L 




slide 


lnclude(e) 


OK 


• oval head 


SPG 




spring 


Insulsllnnfed) 


OX 


• wide 


8PL 




Bpoclsl 


Internal 






S3T 




stainless steel 


* 


P 


■ peak 


SR 




split ring 


kilo ■ 10 


PC 


k printed circuit 


STL 




steel 




PF 


• plcofarada « 








left hand 




farade 


.Ta 




tantalum 


linear taper 


PH £HZ 


>upho»phnr bronie 


TO 




time delay 


lock washer 


PHL 


• Philip* 


TCL 




toggle 


logarithmic taper 


PIV 


■ |>eak laverae voltage 


TIID 




thread 


low paes filter 


PNP 


• posltive>^negativt* 


T. 




titanium 






positive 


TOL 




tolerance 


rollll • 10"* 


P/0 


* part of 


TQ 




total quantity 


meg ■ 10^ 


POLY 


• polystyrene 


xr -M 




trimmer 


metal (Urn 


ponc 


« porcelain 


TWT 




tiavellng wave tube 


metallic oxide 


P03 


■ posULon/s) 








manutacbirer 


POT 


■ potentiometer 


VAR 




variable 


miniature 


PP 


k pesk-to-pealc 


VDCW 




dc working volts 


momentary 


PT 


* point 








mounting 


PWV 


« eak working voltage 








•mylar' 






W 


■ 


wafts 


nano (10*^) 


RECl' 


■ rectifier 


WIV 


r. 


working Inverse 


RF 


B radio freifieacy 






voltage 


normally closed 


RH 


■ round head or 


WW 


B 


wlrswound 


neon 




right hand 


W/0 


B 


without 


nickel plate 


RMO 


• rack mount only 


It 


« 


micro • 10'* 


normally open 


RMS 


■ root^mean aquart 


w 


B 


optimum value selected 


negative postUve zero 


RS 


■ recommended iparta 






at factory, average 


(aero temperature 


RWV 


•* reverse working 






value shown (pari may 


coelflclent) 




voltage 






be omlttsd) 
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Sacticn VI 
T»bl# 6-t 



Modal B004A 



Tabta 6—1, Referonca Qailgnatton tndax 



Refonmca 

Dwlomtlon 


HP Stock No. 


OoscHption 


A 


1 




0600A-66501 


REP. RATE, DELAV AND WIDTH BOARD 


A 


'2 




OBOOA-66502 


POKER SUPPLY BOARD 


A 






0B00A-63A01 


STEP ATTENUATOR ASSEHHLY 


A 


‘t 




08004-66S03 


POLARITY SWITCH ASSEHBLY 


A 


5 




0800A-61901 


RATE SWITCH ASSEMBLY 1 


A 


6 




0800A-61902 


PULSE DELAY SWITCH ASSEMBLY 


A 


6 




08004-61903 


WIDTH SWITCH ASSEMBLY 


A 


1 




08Q04-66501 


REP. RATE. DELAY AND WIDTH BOARD 


A 


1 C 


1 


0180-0374 


•; FXD TA ELECT 10 UF 101 20VDCW 


A 


1 C 


2 


0100-0291 


t FXO TA ELECT 1 UF lOY 35V0CW 


A 


1 c 


3 


0160-2959 


C FXD CER lOOOPF 600 VOCW 


A 


1 c 




0140-0145 


C FXD MICA 22 PF 5X 500V0CW 


A 


1 c 


5 


0180-0291 


C -XO TA ELECT 1 UF lOt 35VnCW 


A 


i c 


A 


0140-0194 


C FXD MICA 110 PF 5X 300V0CW 




r c 


7 


0121-0046 


C VAR CER 9-35 PF 


A 


1 c 


8 


0140-0190 


C FXO MICA 39 PF 5* 300VDCW 


A 


l c 


9 


0160-2215 


C FXD MICA 750 PF 5t 300VDCW 


A 


l c 


10 


0160-0314 


C FXO MYLAR .01 UF 52 400VDCK 


A 


l c 


11 


0170-0019 


C FXO MYLAR .1 UF 52 200VOCW 


A 


1 c 


12 


(1180-1980 


C FXD TA ELECT 1.0 UF 52 35VDCH 


A 


L c 


13 


0140-0190 


C FXO MICA 39 PF 52 300VDCH 


A 


1 c 


u 


0160-2203 


C FXO MICA 91 PF 52 300VDCW 


A 


1 c 


If 


0121-0046 


C VAR CER 9-35 PF ! 


A 


i c 


16 


0180-02°1 


C FXD TA ELECT 1 UF 102 35VDCH 


A 


1 c 


17 


0140-0145 


C FXO MICA 22 PF 52 500VDCW 


A 


1 c 


18 


0160-2930 


C FXD CER 0.-01 UF f80,-202 lOOVOC't 


A 


1 c 


1.9 


0140-0202 


C FXD MICA 15PF 52 50OV0CW. 


A 


1 c 


20 


0121-0046 


C VAR CER 9-35 PF 


A 


i c 


21 


0170-0042 


C FXD MYLAR .33 UF 52 lOOVOCW 


A 


1 c 


22 


0160-0180 


C FXO MYLAR .033 UF 52 200VDCW 


A 


1 c 


23 


0160-2230 


C FXD MICA 3300 PF 52 300V0CW 


A 


1 c 


2A 


0160-2208 


C FXO MICA 330 PF 52 300V0CH 


A 


1 c 


25 


0160-2306 


C FXO MICA 27 PF 52 300VDCW 


A 


1 c 


26 


0140-0201 


C FXO MICA 12 PF 52 50OV0CW 


A 


L C 


27 


0150-0121 


C FXD CER .lUF ♦802-202 50VDCK 


A 


1 c 


26 


0150-0121 


C FXO CER .lUF ♦802-202 50VDCW 


A 


1 c 


29 


0160-0291 


C FXO TA elect 1 UF 102 35V0CW 


A 


1 c 


30 


0160-2930 


C FXO CER O.OlUF ♦80,-202 lOOVDCW. 


A 


1 c 


31 


0160-2200 


C FXD MICA 43 PF 5* 300V0CW 


A 


1 c 


32 


0160-2150 


C FXD MICA 33 PF 52 300V0CW 


A 


1 c 


33 




NOT ASSIGNED 


A 


1 c 


3A 




NOT ASSIGNED 


A 


1 c 


35 


0150-0121 


C FXO CER .lUF ♦802-202 50VDCW 


A 


1 c 


36 


0180-1713 


C FXO TA ELECT 56 UF 52 35VDCW 


A 


1 c 


37 


0160-0165 


C FXO MYLAR .056 UF 102 200V0CH 


A 


1 c 


36 


0160-0158 


C FXD MYLAR 5600 PF 102 20UVDCW 


A 


1 c 


39 


0160-2212 


C FXD MICA 560 PF 52 3O0V0CW 


A 


1 c 


AO 


0160-2200 


C FXO MICA 43 PF 52 300VOCW 








"Modal 8004A 



Section VI 
Table 6-1 



Table 6—1. Referenca Deiignatlon Index (cont'd) 



Referenca 

Deeignatlon 


HP Stock No. 


Deicrfption 


A 1 C 41 


016<H2930 


C FXD CER O.OlUP 480,-207 lOOVDCW 


A 1 C 42 


0160-2930 


C FXD CER O.OlUF 480,-207 lOOVDCH 


A 1 C 43 


0160-2930 


C FXO CER O.OlUF 480,-207 lOOVOCW 


A 1 C 44 


0160-2930 


C FXD CER O.OlUF 4BO,-207 lOOVOCW 


A 1 C 45 


0160-Z930 


C FXO CER O.OlUF 460,-207 lOOVDCW 


A 1 C 46 


0121-0046 


C VAR CER 9-35 PF 


A 1 C 47 


0150-0121 


C FXO CER .lUF 4807-207 50VDCH 


A 1 C 48 


0180-0374 


C FXD TA ELECT 10 UF 107 20VDCW 


A 1 C 49 


0180-0291 


C FXD TA ELECT 1 UF 107 35VDCK 


A 1 C 50 


0180-0374 


C FXO TA ELECT 10 UF 107 20VDCH 


A 1 C 51 


0180-0291 


C FXD TA ELECT 1 UF 107 35VDCW 


A 1 C 52 


0160-2197 


CtFXD MICA 10 PF 57 300VDCW 


A 1 CR 1 


1901-0040 


DIODE SILICON 30PIV 30 MA 


A 1 CR 2 


1901-0040 


OtODE SILICON 30PIV 30 MA 


A 1 CR 3 


1901-0040 


JIODE SILICON 30PIV 30 MA 


A 1 CR 4 


1901-0040 


OinOC SILICON 30PIV 30 HA 


A 1 CR 5 


1910-0016 


DIODE germanium oOPIV 


A 1 CR 6 


1910-0016 


DinOE GERMANIUM 60PIV 


A 1 CR, 7 


1902-0037 


OIODE BREAKDOWN 9.09V 107 400 MW 


A 1 CR B 


1901-0040 


DIUOE SILICON 30P1V 30 MA 


A 1 CR 9 


1901-0040 


DIODE SILICON 30RIV 30 MA 


A 1 CR 10 


1901-0040 


DIODE SILICON 3QPIV 30 ma 


A l.CR XI 


1901-0040 


DIODE SILICON 30PIV 30 MA 


A 1 CR 12 


1901-0040 


DIODE SILICON 30PIV 30 ma 


A . L CR 13 


1901-0040 


OIODE SILICON 30PIV 30 MA 


A 1 CR 14 


1901-0040 


OIODE SILICON 30PIV 30 MA 


A X CR 15 , 


1901-0040 


OIODE SILICON 30PIV 30 MA 


A i cr\ u 


1901-0040 


DIODE SILICON 30PIV 30 MA 


A 1 XR/17 


1910-0016 


OIOOF GERMANIUM 60PIV 


A 1 CR IB 


1901-0040 


DIODE SILICON JOPIV 30 HA 


A 1 CR 19 


1910-0016 


OIODE' GERMANIUM 60PIV 


A 1 CR 20 


1901-0040 


DIODE SILICON 30PIV 30 MA 


A 1 CR 21 


1901-0179 


\ 

DIODE SILICON 15PIV 750 HA 


A 1 CR 22 


1901-0040 ' 


DIODE SILICON iOPtV 30 MA 


A 1 CR 23 


1901-0040 


DIODE SILICON 30 PIV 30 MA 


A 1 CR 24 


1901-0040 


OIODE SILICON 30 PIV 30 MA 


A 1 CR 25 


I901-0p40 


diode SILICON 30 PIV 3/ MA 


A 1 CR 26 


1901-0179 


DIODE SILICON 15PIV 750 MA 


A 1 CR 27 


1912-0004 


DIODE germanium tunnel 


A 1 CR 28 


1901-0040 


OIODE SILICON 30 PIV 30 MA 


A 1 CR 29 


1901-0040 


OIODE SILICON 30 PIV 30 HA 


A 1 >C^ 30 


1901-0040, 


OIODE SILICON 30 PIV 30 ma 


A 1 CR 31 


1901-0040 


OIOOE SILICON 30PIV 30 MA 


A <1 CR 32 


1901-0040 


DIODE SILICON 3UP1V 30 MA 


AIL 1 


9140-0111 


COIL FXO RF 3.3 UH 


AIL 2 


9140-0096 


COIL FXD RF 1 UH 


AIL 3 


9140-0111 


COIL FXO RF 3.3 UH 


AIL 4 


9140-0094 


COIL FXD RF .68 HH 


AIL 5 


9140-0094 


COIL FXO RF .68 
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Model 6004A 


Tsblt e-1 




'' Tabl« 6-1. ^«ferenc« Detlsnation Index (cont'd) 





V / / ■ 



Reference 

Deiignetion 


HP Stock No. 


Dexrlpiion 


A 


1 


L 


b 


9170-0029 


cost FERRITE BEAD 






A 


1 


L 


7 


91AO-0096 


COIL FXn RF 1 UH 






A 


L 


L 


e 


9100-1613 


COIL Fxn . 


97 UK ZQX 




A 


L 


L 


9 


9100-1613 


COIL FXO . 


*7 UH 20X 




A 


1 


L 


10 




NOT ASSIGNED 






A 


1 


L 


a 


9100-1613 


COIL FXO RF 0.A7 UH 20X 


A 


1 


L 


12 


91A0-0118 


COIL FXO 500 UH 5t 






A 


1 


1 


13 


9170-0029 


CORE FERRITE BEAD 






A 


1 


L 


lA 


9170-0029 


CORE FERRITE BEAD 






A 


1 


L 


15 


9170-0029 


CORE FERRITE BEAD 






A 


L 


L 


16 


9170-0029 


CORE FERRITE 8EA0 






A 


1 


L 


17 


^170-0029 


CORE FERRITE BEAD 






A 


1 


t 


18 


9170-0029 


CORE FERRITE B6A0 






A 


1 


Q 


1 


iB5A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


|. A 


L 


0 


2 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


1 A 


1 


0 


3 


\85A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


1 A 


1 


Q 


A 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


L 


Q 


5 


^ 185A-0260 


TRANSISTOR 


SILICON 


NPN 


2N3227 


A 


L 


0 


6 


18&3-0036 


TRANSISTOR 


SILICON 


PNP .2N3906. 


A 


1 


0 


7 


' 185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


L 


0 


6 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


L 


0 


9 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


0 


10 


IC" 3-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


0 


11 


1 ' 

1 18,53-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


Q 


12 


I 165A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


0 


13 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


L 


0 


lA 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


0 


15 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


0 


16 


' 1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


0 


17 


'1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


0 


18 


ll)5A-0019 


TRANSISTOR 


SILICON 


NPN 




A 


1 


0 


19 


1,153-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


0 


20 


l^5A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


/A 


1 


0 


21 


1 

185^0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


Q 


22 


18^3-0036 


TRANSISTOR 


SILICON 


PNP 


2'3906 


A 


1 


0 


23 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2NJ906 


A 


1 


0 


2A 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906 


A 


1 


0 


25 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


Q 


26 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906. 


A 


1 


Q 


27 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


Q 


28 


1853-0203 


TRANSISTOR 


SILICON 


PNP 




A 


1 


Q 


29 


1853-0203 


TRANSISTOR 


SILICON 


PNP 




A 


1 


Q 


30 


185A-0215 


TRANSISTOR 


SILICON 


NPN 


2N3909 


A 


1 


Q 


31 


I 1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906 


A 


1 


0 


32 


(,‘165A-0215 


TRANSISTOR 


SILICON 


N(H 


2N3909 


A 


1 


0 


33 


1853-0203 


TRANSISTOR 


SILICON 


PNP 




A 


1 


0 


3A 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906 


A 


1 


0 


35 


1853-0036 


transistor 


SILICON 


PNP 


2N3906 


A 


1 


0 


36 


1853-0036 


TRANSISTOR 


SILICON 


?H? 


2N3906 


A 


i 


0 


37 


1853-0036 


TRANSISTOR 


SILICON 


PNP 


2N3906 



ft-4 
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Soction VI 
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TaWa 6-1. Rafaranea Daaignatlon Index (cont'd) 



Rafaranca 

Dadgnatfon 


HP Stock No. 


Datcription. 


A 


I. Q 


38 


1853-0036 


TRAMSISIOR SILICON PNP 2N3906 


A 


1 Q 


39 


1853-0036 


TRANSISTOR SILICON PNP 2N3906 


A 


1 0 


AO 


1853-0203 


TRANSISTOR SILICON PNP 


A 


1 Q 


41 


1854-0301 


TRANSISTOR SILICON NPN 2N3261 


A 


1 Q 


42 


1853-0034 


TRANSISTOR SILICON PNP 


A 


1 Q 


43 


1854-0215 


TRANSISTOR SILICON NPN 2N3904 


A 


1 Q 


44 


1854-0215 


"TRANSISTOR SILICON NPN 2N3904 


A 


1 0 


45 


1853-0036 


TRANSISTOR SILICON PNP 


A 


1 0 


46 


1853-0027 


TRANSISTOR SILICON PNP 


A 


1 0 


47 


1854-0039 


TRANSISTOR SILICON NPN 2N3053 


A 


I n 


1 


0698-4254 


R FXO FLM 1000 OHM 5* 1/4H 


A 


1 R 


2 


0757-0726 


R FXO MET FLM 511 OHM U 1/6W 


A 


1 R 


3 


0757-0726 


R FXO MET FLM 511 OHM U 1/4W 


A 


t R 


‘ 4 


0757-0354 


R FXO MET FLM .3650 OHM IX 1/4H 


A 


1 R 


5 


0757-0354 


R FXD MET FLM 3650 OHM It 1/4W 


A 


1 ft 


6 


0698-4226 


R FXO FLM 62 OHM 5t 1/4W 


A 


1 ft 


T 


0696-4261 


R FXO FLM 2000 OHM 5t 1/4W 


A 


1 ft 


6 


0757-0283 


ft FXD MET FLM 2000 OHM It l/flH 


A 


t ft 


9 


0758-0086 


ft FXn FLM 100 OHM 5t 1/4H 


A 


I ft 


10 


0698-4229 


R FXO FLM 75 OHM 5t 1/4W 


A 


1 ft 


11 


0698-4256 


R FXO FLM 1200 OHM 5t 1/4W 


A 


1 ft 


12 


0698-4247 


R FXO FLM 510 OHM 5t 1 /4W 


A 


1 ft 


13 


0757-1097 


R FXO met FLM 1200 OHM It 1/8W. 


A 


1 R 


14 


0757-0433 


R FXO MET FLM 3320 OHM It 1/8W 


A 


1 ft 


15 


0758-0086 


R FXO FLM LOO OHM 5t 1/4W 


A 


1 R 


16 


0698-6744 


R FXO FLM 20 OHM 5t 1/4H 


A 


1 R 


17 


0757-0726 


R FXO MET FLM 511 OHM H 1 /4W 


A 


1 R 


IB 


0757-0721 


R FXD MET FLM 274 OHM It 1/4W 


A 


1 R 


19 


0698-3438 


R FXD MET FLM 147 OHM It 1/8M 


A 


1 ft 


20 


0757-0419 


R FXD MET FLM 681 OHM It 1/8H 


A 


1 R 


21 


0757-0739 


R FXD MET FLM 2000 OHM H 1/6W 


A 


1 R 


22 


0757-0436 


R FXD MET FLM 4320 OHM It 1/8W 


A 


1 R 


23 


0698-4254 


R FXO FLM 1000 OHM 5t 1/4H 


A 


1 R 


24 


0698-4266 


RFXO FLM 3300 OHM 5t 1/4H 


A 


1 R 


25 


0698-4268 


R FXO FLM 3900 OHM 5t,l/4W 


A 


1 ft 




0758-0124 


R FXO FLM 51 OHM 5t 1/4W 


A 


1 R 


27 


0758-0125 


R FXD FLM 430 OHM 5* 1/4W 


A 


1 ft 


28 


0 758-0124 


R FXO FLM 51 OHM 5t 1/4W 


A 


1. ft 


29 


0698-4261 


R FXD MET OX 2000 OHM 5t 1/4H, 


A 


1 R 


30 


0698-4254 


R FXD FLM 1000 OHM 5X 1/4W 


A 


1 R 


31 


0698-4278 


R FXO FLM lOk OHM 5X 1/4W 


A 


1 ft 


32 


0698-4235 


P FXO FLM 150 OHM 5* 1/4W 


A 


1 R 


33 


0698-4245 


R FXO FLM 390 OHM 5t 1/4K 


A 


1 R 


34 


0698-4250 


P FXO FLM 680 OHM 5< 1/4M 


A 


1 ft 


35 


0698-4250 


ft FXO FLM 680 OHM 5t 1/4M 


A 


1 R 


36 


0698-4245 


R FXD FLM 390 OHM 5t 174W 


A 


1 R 


37 


0698-4261 


R FXO FLM 2000 OHM 5t 1/4H 


A 


1 R 


38 


0758-0086 


R FXO FLM 100 UHM 5t 1/4H 


A 


1 R 


39 


0698-4249 


ft FXO FLM 620 OHM 5t ,l/4W 


A 


1 R 


40 


0698-4271 


R FXO FLM 5100 OHM 5t 1/4W 



:!!r 

>u 
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Model 8004A 



Table 6-1, Refenjnce Detignatlon Index (cont'd) 



Refemca 

Detignatlon 


HP Stock No. 


Description 


A 


1 R 


Al 


0698-6744 


R 


FXD 


FLH 


20 OHM 5X 1/4W 


A 


1 R 


A2 


0698-4227 


R 


FXO 


FLM 


68 OHM 5t 1/4W 


A 


t R 


43 


0758-0124 


ft 


FXD 


FLM 


51 OHM 51 1/4W 


A 


1 R 


44 




nOT ASSIGNED 


A 


1 R 


45 


0757-0730 


R 


FXO 


MET 


FLH 750 OHM IX 1/4M 


A 


1 R 


4b 


0698-4235 


ft 


FXD 


FLM 


150 OHM 5X 174W 


A 


L R 


47 


0757-0280 


R 


FXO 


MET 


FLM 1000 OHM IX 1/8W 


A 


1 R 


48 


0698-4234 


R 


FXO 


FLH 


130 OHM 5X 1/4H. 


A 


1 R 


49 


0757-0276 


R 


FXD 


MET 


FLM 61.9 OHM IX 1/8W 


A 


1 R 


50 


0758-0127 


R 


FXD 


MET 


OX 430 OHM 5X 1/2H 


A 


t R 


51 


0757-0428 


ft 


FXO 


MET 


FLH 1620 OHM IX 1/8W 


A 


1 R 


52 


0757-0419 


R 


FXO 


MET 


FLM 681 OHM IX 1/8W 


A 


1 R 


53 


0698-4233 


R 


FXO 


FLH 


120 OHM 5X 1/4H 


A 


1 K 


54 


0698-4241 


R 


FXD 


FLM 


2V0 OHM 5X 1/4W 


A 


1 R 


55 


0698-5705 


R 


FXD 


FLH 


39 OHM 5X 1/4H 


A 


1 R 


5b 


0757-0273 


R 


FXO 


MET 


FLM 3010 OHM IX 17BV 


A 


1 R 


57 


0757-0730 


R 


FXO 


MET 


FLM 750 OHM IX 1/4H 


A 


1 K 


58 


0698-4429 


R 


FXO 


MET 


FLM 1870 OHM IX 1/8H 


A 


1 ft 


59 


0757-0405 


R 


FXO 


MET 


FLM 162 OHM IX 1/8W 


A 


1 ft 


60 


0757-0740 


R 


FXO 


MET 


FLM 2210 OHM IX 1/4H 


A 


1 ft 


61 


0757-0738 


ft 


FXO 


MET 


FLM 1820 OHM IX 1/4W 


A 


1 R 


62 


0757-0339 


R 


FXD 


MET 


FLM 3010 OHM IX 174H 


A 


1 K 


63 


0698-4267 


R 


FXD 


FLK 


3600 OHM 5X 1/4W 


A 


1 R 


64 


0698-4254 


ft 


FXD 


FLM 


1000 OHM 5X 1/4W 


A 


1 H 


65 


0698-6744 


R 


FXO 


FLH 


20 OHM 5X 1/4H 


A 


1 R 


66 


0698-4241 


R 


FXD 


FLM 


270 OHM 5X 1/4W 


A 


1 ft 


67 


0758-0066 


R 


FXO 


MET 


OX 620 OHM 5X 1/2W 


A 


1 ft 


68 


0757-0261 


R 


FXD 


MET 


FLM 2740 OHM IX 1/8W 


A 


1 R 


69 


0698-4238 


R 


FXD 


FLM 


200 OHM 5X 1/4W 


A 


1 ft 


70 


0698-4238 


R 


FXD 


FLM 


ZOO OHM 5X 1/4H 


A 


1 R 


71 


0757-0420 


R 


FXD 


MET 


FLH 750 OHM IX 178W 


A 


1 R 


72 


0698-4254 


R 


FXD 


FLM 


1000 OHM 5X 1/4H 


A 


1 R 


73 


0757-0401 


R 


FXD 


MET 


FLM 100 OHM IX 1/BW 


A 


1 R 


74 


0698-4232 


R 


FXD 


FLH 


110 OHM 5X 1/4W 


A 


1 ft 


75 


0698-4242 


R 


FXD 


FLH 


300 OHM 5X 1/4W 


A 


1 R 


76 


0758-0124 


R 


FXO 


FLH 


51 OHM 5X 1/4W 


A 


1 R 


77 


0757-0282 


ft 


FXD 


MET 


FLM 221 OHM IX 1/8W 


A 


1 R 


78 


069P-4239 


ft 


FXO 


FLM 


220 OHM 5X 1/4W 


A 


1 ft 


79 


0696-6745 


R 


FXD 


MET 


FLM 22 OHM 5X 1/4W 


A 


1 R 


80 


0757-0412 


R 


f;(0 


MET 


FLM 365 OHM IX 1/8H 


A 


1 R 


81 


0698-4248 


R 


FXD 


FLM 


560 OHM 5X 1/4H 


A 


1 R 


82 




NOT ASSIGNED 


A 


1 R 


83 


0698-4302 


ft 


FXD 


FLM 


icon OHM 5X 1/4H 


A 


1 ft 


84 


0698-4302 


R 


FXO 


FLM 


lOOK OHM 5X 1/4H 


A 


1 R 


85 


0698-4302 


R 


FXO 


FLM 


lOOK OHM 5X 1/4H 


A 


1 R 


86 


0698-4266 


R 


FXO 


FLM 


3300 OHM 5X 1 /4W 


A 


1 R 


87 


0698-4266 


R 


FXO 


FLH 


3300 OHM 5X 1/4W 


A 


1 R 


88 


0698-4266 


R 


FXD 


FLM 


3300 OHM 5X 1/4M 


A 


1 R 


89 


0698-4266 


R 


FXO 


FLM 


3300 OHM 5X 1/4W 


A 


1 R 


90 


0698-4266 


R 


FXO 


FLM 


3300 OHM 5t 1/4W 
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Tabte 6-1. Rtfmnce Dnlgnatlon Index Icont'd) 



Reference 

Detignttion 



HP Stock No, 



0698-f702 

0698-42J9 

0698-6745 

,0698-4232 

0758-0032 




R PXD FLM 30 OHM 5t I/4W 
R FXO FLH 220 OHM 5t 1/4W 
R FXD MET FEM 22 UHH 51 1/4H 
R FXD FEM llO UHM 5t 1/4W 
R FXD MET OX 820 OHM 5? 1/2W 



1 R 96 
I fi 97 
I R 98 
I R 99 
I R 100 

I R 101 
1 R 102 
1 R 103 
1 R 104 
1 R 105 



0757- 0401 R FXD MET FLM 100 OHM llE 1/8H 

0698-4230 R FXO FEH 82 OHM 5t 1/4W 

0698-6802 R fXD FEH 10 OHM 5? 1/4M 

NOT ASSIGNED 

0698-3444 R FXD MET FLM 316 UHH IK 1/SW 

0698-6744 R FXD FLM 20 OHM 5t 1/4H 

0758- 0014 R FXD MET OX 180 OHM 5K 1/2H 

0698-4241 R FXO MET OX 270 UHM 5t 1/4W 

0698-6802 R FXD FEH 10 OHM 5K 1/4W 

0696-4284 fl FXD FLM 18K OHM 5K 1/4W 



I 106 MOT ASSIGNED 

I « 10^ NOT ASSIGNED 

I 108 0698-4284 R FXD FEH 18X OHM 5K 1/4W 

1 R 109 0698-4247 R FXD FLM 510 OHM 5t 1/4W 

I R 110 0698-4247 R FXO FLM 510 UHH 5< 1/4W 



1 R 111 
1 R 112 
1 R 113 
1 R 114 
1 R 115 



0698-4254 R FXD FLM 1000 OHM 5K 1/4W 
0698-4254 R FXD FEH 1000 OHfi 5K 1/4W 
0760-0024 R FXO MET UX lOG OHM 5* IH 
0760-0024 R FXD MET OX 100 UHM 5K IW 
0696-4280 fl FXD FLM 12K OHM 5t 1/4M 



1 R 116 0698-4266 R FXD FLM 3300 OHM 5K 1/4W 

I R 11^ 0698-4258 R FXD FLM 1500 OHM 5t 1/4M 

I R 118 0698-4255 R FXO FLM 1100 OHM 5K 1/4H 

1 R 119 NUT ASSfCNEU 

1 R 120 0698-4252 R FXD HFT OX 820 OHM 5K 1/4W 

1 S I 3101-0070 SWITCH SLIDE DPOT ,5A 125 V 

3101-0070 SWITCH SLIDE OPDT ,5A 125 V 



2 


08004-66502 


2 C 1 


0160-2959 


2 C 2 


0160-2197 


2 C 3 


0140-0145 


2 C 4 


0140-0193 


2 C 5 


0180-0374 


2 C 6 


0160-2930 


2 C 7 


0160-0127 


2 C 8 


0121-0061 


2 C 9 




2 C 10 


0160-0127 


2 C 11 


0160-1706 


2 C 12 


0160-2930 


2 C 13 


0160-2959 


2 C 14 


0180-0197 


2 C 15 


0160-2259 



POWER SUPPLY BOARD 



C FXD CER lOOOPF. 600VOCW 
C FXO MICA 10 PF 51 300VDCH 
C FXD MICA 22 PF 5K 500VDCH 
C FXO MICA 82 PF 5K 3D0V0CW 
C FXO TA ELECT ID UF lOK 20VOCH 



C FXD CER O.Ol OF ♦80.-20I lOOVDCW 
C FXD CER 1.0 UF ♦80X-20K 50V0CM 
C VAR 5.5-18PF 
SELECTED ON TEST 

C FXD CER 1.0 OF +80K-20K 50VDCW 



C FXO TA ELECT 100 UF 20K 25V0CW 
C FXD CER O.OlUF ♦80,-20K lOOVDCW 
C FXO CER lOOOPF 600V0CH 
C FXO TA ELECT 2.2 UF lOK 20V0CH 
C FXD MICA 12PF 5K 300V0CW 
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Table 6-1 Reference Deilsnation Index (cant'd) 



Reference 

Deeignatlon 


HP Stock No. 


Description 


A 2 C L6 


0150-OIA5 


C FXO MICA 22 PF 51 500V0CK 


A 2 C 17 


0150-0193 


C FXO HICA 82 PF 5t 300VDCW 


A 2 C IB 


0180-0375 


C FXO TA ELECT 10 OF lOX 20V0CW 


A 2 C 19 


0160-0127 


C FXO CER UO UF »80X-20t 50VDCW 


A 2 C 20 


0160-2930 


C FXO CER O.OlUF »B0t-20t lOOVOCW 

* 


A 2 C 21 




SELECTED ON TEST 


A 2 C 22 
A 2 C 23 


0160-0127 


SELECTED DM TE CT 

C FXO CER l.O UF ♦80X-20X 50VDCW 


A 2 C 2^ 


0180-1706 


C FXO TA ELECT 100 UF 20X 25VDCW 


A 2 C 25 


0160-2930 


C FXO CER O.OlUF r80»-20X lOOVDCW 


A 2 C 26 


0180-1835 


C FXO TA ELECT 15 UF 20X 50VDCW 


A 2 C 27 


0160-0820 


C FXO CER .05 UF +80-20X 25V0CM 


A 2 C 26 


0180-0228 


C FXO TA ELECT 22 UF lOX 15V0CH 


A 2 C 29 


0180-1835 


C FXO TA ELECT 15 UF 20X 50V0CM 


A 2 C 30 


0160-0820 


C FXO CER .05 UF *80-20X 25V0CW 


A 2 C 31 


• 

018CH0228 


C FXO TA ELECT 22 UF lOt ISVprw 


A 2 C ■ 32 


0180-0137 


C FXO TA ELECT 100 UF 201 lOVuCW 


A 2 C 33 


0160-0127 


C FXO CER l.OUF ♦80.-20X 25VDCW 


A 2 C 35 


0160-0127 


C FXO CER l.OUF ♦80.-20X 25VOCW 


A 2 C 35 


0121-0056 


C. VAR 5.5-18PF 


A 2 C 36 


0121-0056 


C. VAR 3.5-18PF 


A 2 Cft 1 


1901-0055 


DIOOE SILICON lOOPtV 750 MA 


, A 2 CA 2 


1901-0055 


OIOOE SILICON lOOPIV 750 ma 


A 2 CR 3 


1901-0055 


DIODE SILICON lOOPlV 750 MA 


A 2 Cft 4 


1901-0055 


DIOOE SILICON lOOPIV 750 MA 


A 2 CR 5 


1902-0058 


DIODE 8REAKD0MN 6.81V 5X 500 MW 


A 2 CR 6 


1901-0055 


OIOOE SILICON lOOPIV 750 HA 


A 2 CR 7 


1901-0055 


OICOE SILICON lOOPIV 750 ha 


A 2 CR 6 


1901-0055 


DIoOE SILICON lOOPIV 750 MA 


A 2 CR 9 


1901-0055 


DIOOE SILICON lOOPIV 750 MA 


A 2 CR 10 


1902-0058 


DIODE BREAKOORN 6.81V 5X 500 HH 


A 2 L 1 


9100-1613 


COIL FXO .57 UH 20X 


A 2 C 2 


08005-61501 


'OMBINED L-R ASSEMBLY 


A 2 1. 3 


08005-61502 


CUMBINEO L-R ASSEMBLY 


A 2 L 5 


9150-0096 


COIL FXO RF 1 UH 


A 2 L 5 


08005-61501 

1 


COMBINED L-R ASSEMBLY 


A 2 L 6 


08005-61501 


COMBINED L-R ASSEMBLY 


A 2 L 7 


9170-0029 


3EA0 


I 

A 2 0 1 


1655-0260 


TRANSISTOR SILICON NPN 2N3227 


A 2 0 2 


1855-0260 


TRANSISTOR SILICON NPN 2N3227 


A 2 0 3 


1853-0218 


TRANSISTOR SILICON PNP 


A 2 0 5 


5080-1038 


TRANSISTOR SIL PNP SELECTED WITH 03 


A 2 0 5 


5080-1038 


TRANSISTOR SIL. PNP SELECTED WITH Q5 


A 2 0 6 


1855-0039 


TRANSISTOR SILICON NPN 2N3053 


A 2 0 7 


1853-0090 


TRANSISTOR SILICON PNP ! ‘ 


A 2 0 S 


1853-0203 


TRANSISTOR SILICON 'NP 


A 2 0 9 


1853-0203 


TRANSISTOR SILICON PNP 


A 2 0 10 


1855-0301 


TRANSISTOR SILllON NPN 2N3261 
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Tsbl* 6-1. Rchnnct Dulgnation Indax (cont'd) 



Rtfaranoa ' 
Daaignation 


HP Stock No. 


DaKrIptlon 


i 


2 0 


U 


5080-1029 


TRANSISTOR SIL. NPN SELECTED WITH 012 


A 


2 Q 


12 


5080-1029 


TRANSISTOR SIL NPN SELECTED WITH Oil 


' A 


2 0 


11 


1853-0027 


TRANSISTOR SILICON PNP 


A 


2 Q 


lA 


185A-0307 


TRANSISTOR SILICON NPN 


A 


2 Q 


IS 


185A-0307 


TRANSISTOR SILICON NPN 


A 


2 0 


16 


185A-0307 


TRANSISTOR SILICON NPN 


A 


2 0 


17 


185A-0307 


TRANSISTOR SILICON NPN 


A 


2 0 


18 


1854-0307 


TRANSISTOR SILICON NPN 


A 


2 0 


19 


1854-0039 


TRANSISTOR SILICON NPN 2N3053 


* 


2 0 


20 


1853-0090 


TRANSISTOR SILICON PNP 


A 


2 R 


1 


0757-0280 


R fXD MET FLH 1000 OHM U l/aw 


A 


2 R 


2 


0757-0429 


R FXD MET FLH 1820 OHM IX l/BH 


A 


2 R 


3 


0757-0403 


R FXD MET FLH 121 OHM IX 1/8H 


A 


2 R 


A 


0698-4238 


R FXD FLH 200 OHM 5X 1/4H 


A 


2 R 


5 


0758-0127 


R FXD HET OX 430 OHM 5X 1/2W 


A 


2 R 


6 


0757-0283 


R FXO MET FLH 2000 OHM IX 1/8W , 


A 


2 R 


7 


0757-0419 


R FXO MET FLM 681 OHM IX 1/8W 


A 


2 R 


8 


0698-4248 


P FXD FLH 560 OHM 5X 1/4W 


A 


2 R 


9 


0698-4241 


R FXO FLM 270 OHM 5t 1/4W 


A 


2 R 


10 


0761-0020 


R FXO FLM 91 OHM 5X IM 


A 


2 R 


11 




SEE A2L2. 


A 


2 R 


12 




NOT ASSIGNED 


A 


2 R 


13 


0698-4237 


R FXO HET OX lao OHM 5X 1/4M 


A 


2 K 


lA 


0698-5705 


P FXO FLM 39 OHM 5X 1/4W 


A 


2*H 


IS 


0698-6746 


R FXD MET OX 43 OHM 5X 1 74W 


A 


2 R 


16 




NOT ASSIGNED 


A 


2 R 


17 


0698-5887 


R FXD FLM 30 OHM 5X 1/2H 


A 


2 R 


18 


0698-5890 


R FXO FLM 39 OHM 5X 1/2W ‘ 


A 


2 R 


19 


0698-7032 


R FXO FLH 100 OHM 21 IW 


A 


2 R 


20 


0698-7032 


R FXD FLM too OHM 2X IW 


A 


2 K 


21 




SEE A2L3 


A 


2 R 


22 


0698-7032 


R FXO FLM 100 OHM 2X IW 


A 


2 R 


23 




NOT ASSIGNED 


A 


2 R 


2A 


0698-4232 


R FXO FLM 110 OHM 5X l/4w 


A 


2 R 


25 


0698-4254 


R FXD FLM 1000 OHM 5X 1/4W 


A 


2 R 


26 


0757-1098 


R.FXD HET FLH 945 OHM IX l/8W 


A 


2 R 


27 




NUT ASSIGNED 


A 


2 R 


28 




NOT ASSIGNED i 


A 


2 R 


29 


0757-0283 


R FXD MET FLM 2000 OHM IX I/8W 


A 


2 R 


30 


0696-4254 


R FXO FLH 1000 OHM 5X 1/4W 


A 


2 R 


31 


0757-0280 


R FXD MET FLH 1000 OHM IS 1/8W ' 


A 


2 R 


32 


0757-0284 


P FXD MET FLH 150 OHM U 1/8W 


A 


2 R 


33 


0698-4235 


R FXD FLH 150 OHM 5X 1/4W 


A 


2 R 


3A 


0758-0127 


R FXO HET OX 430 OHM 5X 1/2W 


I A 


2 R 


35 


0757-0283 


R FXO HET FLH 2000 OHM IX 1/8W i 


A 


2 R 


36 


0757-0419 


R FXO MET FLM 681 OHM IX 1/8W 


A 


2 R 


37 


0698-6248 


R FXO FIK 560 OW 5X 1/4W * ' 


A 


2 R 


38 


0698-4241 


R FXD FLH 270 OHH 5X 1/AW 


-7 A 


2 R 


39 


0698-7032 


R FXO FLH 100 OHM 2X IW 


A 


2 R 


AO 




SEE A2L5 
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'Model BOOdA 



Table &-1. . Raferenaa Designation Indesc (conTd) 



Rafaranca 

Designation 



HP Sfock No. 



Dosalptlon 



A 


Z 


R 


41 


V 


A 


2 


R 


42 


0698-4239 


A 


2 


R 


43 


0696-5887 


A 


2 


R 


44 


0698-5887 


A 


2 


R 


45 




A 


2 


R 


46 




A 


2 


R 


47 




A 


2 


R 


48 


0698-7032 


A 


2 


R 


49 


069B-7032 


A 


2 


R 


50 




A 


2 


R 


51 


0698-7032 


A 


2 


R 


52 


0698-3800 


A 


2 


R 


53 


069H-4232 


A 


2 


R 


54 


0698-4254 


A 


2 


R 


55 




A 


2 


R 


56 




A 


2 


R 


57 


0757-1098 


A 


2 


R 


58 


0698-4265 


A 


2 


R 


59 


0698-4270 


A 


2 


R 


60 


0698-4238 


A 


2 


R 


61 


0698-4261 


A 


2 


K 


62 


0698-4276 


A 


2 


R 


63 


0698-4264 


A 


2 


R 


64 


0698-4261 


A 


2 


R 


65 


0698-4263 


A 


2 


R 


66 


2100-2741 


A 


2 


R 


67 


0698-4257 


A 


2 


H 


68 


0698-4265 


A 


Z 


H 


69 


0698-4270 


A 


2 


R 


70 


0698-4238 


A 


2 


R 


71 


0698-4261 


A 


Z 


R 


72 


0698-4276 


A 


2 


R 


73 


0698-4264 


A 


2 


R 


74 


0698-4261 


A 


2 


R 


75 


0698-4263 


A 


2 


R 


76 


2100-2741 


A 


2 


R 


77 


0698-4257 


A 


2 


R 


78 


0757-0430 


A 


2 


R 


79 


0698-3151 


A 


2 


R 


80 


0698-4232 


A 


2 


R 


81 


0698-3619 


A 


2 


R 


82 


0698-4230 


A 


2 


H 


83 


0698-4230 


A 


2 


R 


84 


2100-1788 


A 


2 


R 


85 


2100-1984 



NOr ASSIGNED 

R FXO MET OX 220 OHM 5t l/AW 
R FXD 30 OHM 5X 1/2M 
R FXD FLM 30 QHH 5X 1/2H 
NOT ASSIGNED 



SELECTED ON TEST 
SELECTED ON TEST 
R FXD FLM 100 OHM Zt LW 
R FXO FLM 100 OHM 2t IH 
SEE A2L6 



R FXO FLM 100 OHM 21 IH 
R FXO FLM 2A OHM $X l/AH 
R FXO FLM no OHM 5X l/AH 
R FXO FLM 1000 OHM 5X I MW 
NOT ASSIGNED 



NOT ASSIGNED 

R FXO MET FLM 945 OHM IX L/BH 
R FXO FLM 3000 UHM 5t 1/4W 

R FXO FLM 4T00 QHM 5* 1/4H 

R FXD FLM 200 OHM 5t 1/4H 

R FXD FLM 2000 OHM 5X 1/4W 

R FXO FLM 8200 OHM 5* 1/4W 

R FXO FLM 2700 OHM 5* 1/4W 

R FXO FLM 2000 OHM 5t I/4W 

R FXD FLM 2400 OHM 5X 1/4H 



R VAR VERMET 470 OHM 20X 1/2W 
R FXO FLM 1300 OHM 5X 1/4H 
R FXD FLM 3000 OHM 5X 1/4H 
R FXD FLM 4700 OHM 5X 1/4H 
R FXD FLM 200 OHM aX 1/4H 



R FXD FLM 2000 OHM 5X 1/4M 
R FXO FLM 8200 OHM 5X 1/4W 
R FXO FLM 2700 OHM 5X I/4H 
R FXD FLM 2000 OHM 5X 1/4H 
R FXD FLM 2400 UHM 5X 'i/4U 



R VAR VERMET 470 OHM 20X 1/2H 
R FXO FLM 1300 UHM SX 1/4W 
R FXO MET FLM 2210 OHM IX 1/8W 
R FXO MET FLM 2870 OHM IX 1/BW 
R FXD FLM no OHM 5X 1/4W 



R FXD MET OX 91 OHM 5X 2H 
R FXO FLM 82 UHM 5X 1/4H 
R FXD FLM 82 OHM 5X 1/4H 
R VAR 500 OHM lOX 1/2H 
R VAR 100 OHM lOX 1/2W 



A 2 RT 1 
A 2 RT 2 



0837-0502 

0837-0063 



THERMISTOR 130 UHM ZOX IW 
THERMISTOR 220 UHM ZOX IW 



f ■ • ■ 

m'4 
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Table 6—1, Reference Desisnatian Index (cont'd) 



Reference 

Designotlon 


HP Stock No. 


Description 


A 3 


0600A-63A01 


STEP ATiENUATOR ASSEMBCV 


A 3 L 1 


9170-0029 


BEAD 


A 3 L 2 


9170-0029 


BEAD 


A 3 C 3 


9170-0029 


BEAD 


A 3 R 1 


0757-0172 


R FXD MET FLH 37. A OHM U 1/2H 


A 3 R 2 


0757-0801 


R FXO MET FLH 150 OHM 11 1/2M 


A 3 R 3 


0757-0801 


R FXO MFT FLM 150 OHM It 1/2W 


A 3 R 4 


0757-0069 


R FXD met FLH 121 OHM It l/AW 


A 3 R 5 


0757-0795 


R FXD MET FLH 75 OHM It 1/2H 


A 3 R 6 


0737-0795 


R FXD MET FLM 75 OHM It 1/2W 


A 3 R 7 


0757-0071 


R FXD MET FLM 247.5 UHH It 1/2W 


A 3 R 


. 0757-1005 


R FXD MET FLH 61.11 OHM I/At 1/2U , 


A 3 R 9 


0757-1005 


R FXD MET FLM 61.11 UHH I/At 1/2H 


A 3 R to 


0698-4253 


R FXD MET OX 910 OHM 5t 1/AH 


A A 


OeOOA-66503 


POLARITY SWITCH ASSEMBLY 


AAR 1 


0757-0A31 


R FXD MET FLM 2.A3K OHM It 1/8U 


AAR 2 


0757-0A31 


R FXD MET FLM 2.A3K OHM It 1/bH 


A A S 1 


3101-0070 


SWITCH SLIDE tPULSE POLARjTYI. 


A 5 


0800A-61901 


RATE SWITCH ASSEMBLY 


A b R 1 


0698-A296 


R FXD MET OX 56K OHM 5t l/AH 


A 5 R. 2 


2100-26PA 


R VAR lOOK. UHM lOt 


A 5 S 1 


3100-0525 


SWITCH RUTARY 


A 6 


0800 A- 6 1902 


PULSE DELAY SWITCH ASSEMBLY 


A 6 R 1 


0698-A258 


R FXD MET OX 1.5K DHH 5t l/AH 


A 6 R 2 


0800A-21501 


R VAR lOK OHM lOt 


A 6 $ t 


3100-052A 


SWITCH ROTARY 


A 7 


080UA-61903 


WIDTH SWITCH ASSEMBLY 


A 7 R 1 


0698-A26A 


R FXO MET DX 2.7K OHM 5t l/AH 


A 7 R 2 


0698-4287 


R FXD MET OX 2AK OHM 5t l/AH 


A 7 R 3 


0698-4292 


R FXO MET OX 39K OHM 5t l/AW 


A, 7 R ’ A 


0758-0017 


R FXO MET OX 1.5K OHM 5t 1/2W 


A 7 R 5 


0800A-21502 


K VAR 20K OHM lOt 


A 7 S 1 


3100-0526 


SWITCH ROTARY 






MISCELLANEUUS 




0370-0077 


KNOB (AMPLITUDE! 




0370-008A 


KNOB (DC OFFSET. AMPL. VERNIER) 


' 1 ' 

■■ 1 


,0370-0099 


Knob irep rate, width* dela/) 

.1 
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Table 6—1, Refrrance Deilgfutlon Index (cont'd) 



Reference 

Detignation 


HP Stock No. 


Deicriptlan 




0370-0134 


KNOB 1/2 INCH DIA REU. 




1205-0011 


HEAT DISSIPATUR 


‘ ' 


1205-0037 


HEAT DISSIPATOR 




1205-0061 


HEAT DISSIPATOR 




1490-0032 


STAND TILT 




5000-0717 


COVER-BOTTON 




5000-1157 


COVER SIDE 




5060-0710 


COVER-TOP 




5060-0720 


FOOT ASSEHBCy 


C 1 


0180-0353 


C FXU ELECT 450 UF 50VDCH 


C 2 


0180-0353 


C FXD ELECT 450 UF 50VDCW 


OS 1 




PART OF S6 


F i 


2110-0018 


FUSE 1/4AI230 V OP£R.) 






FUSE 1/2A 1115 V OPER.I 


j 1 


1250-0003 


CONNECTOR BNC ITRIGOER INPUT) 


d 2 


1250-0083 


CONNECTOR BNC (GATE INPUT) 


J 3 


1250-0118 


CONNECTOR BNC (TRIGGER OUTPUT ♦). 


J 4 


1250-0140 


CONNECTOR BNC (PULSE OUTPUT) 


J S 


1251-0148 


CONNECTOR POWER 


L 1 


9170-0029 


BEAD 


0 I 


1854-0072 


TRANSISTOR SILICON NPN 2N3054 


0 2 


1854-0072 


TRANSISTOR SILICON NPN 2N3054 


ft 1 


0758-0049 


ft FXD MET 33K UHM 5X 1/2W 


ft 2 


2100-0234 


R VAR lOK OHK 20t(DC OFFSET) 


ft 3 


08004-21503 


ft. VAR 2X1. 2K( AMPLITUDE VERNIER) 


S 1 


3101-0124 


SWITCH-PUSH BUTTON (MAN'.rtL) 


S 2 


3101-090? 


SW1TCH-5LIDEIUPER HOP':* 


S 3 


3101-0070 


SWITCH-SLIDE (SINGIE-OOUBLE PULSE) 


S 4 


3101-0070 


SWITCH-SLIDE (OC OFFSET ON-OFF) 


S 5 




NOT ASSIGNED 


: t ) 

j 

S 6 


3101-1248 


SWITCH POWER 


S 7 


3101-0033 


SWITCH-SLIDE (VOLTAGE INDICATOR; 


T 1 


9100-0525 


TRANSFURHER POWER 


W 1 


8120-0078 


CABLE INEHA) 


’ 1. ■ 


] 

1 

1 


CABLE (SCHUKOI 

1 ; 

j : 
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SECTION VII 

CIRCUIT DIAGRAMS 



7-1 INTRODUCTION 

r 

' I ^ ' 

7-f2 This section conUins the circuit diagrams and nance of the Model 8004A. Table 7-1 lisu^ notes which 
component location drawings necessary for the mainte- apply to the schemahVi diagrams. 

I I - 



Table 7-1 Schematic Diagram Notes 



Refer to Mil'.— STD— 15— 1 for schematic symbols not listed in tliis table 



Unless otherwise indicated: 
capacitance in micro farads 
inducatance in microhenries 
resistance in ohms 




- Avalanche (Zener) 
Diode 



□irrzi 



~ Printed circuit board 



Numbers in parentheses indicate wire color using 
resistor color code, e.g. WHT-RED-GRN is (9.2.5) 



= Front panel marking 



I 

I 



j = Rear Panel marking 



P/0 



© 



Average value. Optimum 
value ^ fictury'Selected 



= Part of 



= Primary signal path 



Feedimck or control 
signal patli 

Conducting transistor between 
pulses (shown only for Schmitt 
Trigger). 



= Page number of schematic 



0 - 


Black 


5 - 


Green 


1 - 


Brown 


6 - 


Blue 


2 - 


Red , 


7 - 


Violet 


3 - 


Orange 


8 - 


Gray 


4 _ 


Yellow 


9 - 


White 



SWITCH DESIGNATIONS 



0 



ASStBRZ 



a 

p p r a 

V y 




10 • 

KNOt (NO VIEW 



A3S1 

B 

R 

( 2 ) 



Switch SI within Assembly A3 
2nd Wafer from Front 
(A=lst,ctc) 

Rear of Wafer 
(F=Front) 

Terminal Location (2) 

(Viewed from Front) 
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I 



^20V 

-20V 



TRtOOtff 

INPUT 



Section VTt 
t Hgure 7—1 



P/OA I E XTEHNAL m GG CB ORCUIT (O aO Q4 -6650() 




SCHM: ’ r TRIGGER 

04 



RJO 

75 



C4 

m 






I.2K 



0*7 



€)" 



Re 

2K 



R9 

too 



0 5'eej j 

t 



^10 



DIFFERENTIAL 

AMPLIFIER 

01 » 0*' 



REPRATt tHz) 



A5 SI 



^RI2 
‘ SIO 

C3 

+-He 






RI4 

9^K 



CRI2 

-H- 



<R2S 

K 



Rll 

1.2 K 



[SE] 

O 

rnn 

fOTH 

o 

0 ? 



CRI3 

-H- 



R24 
3.3 K 



TO Al ! 
' AB /R2S 



(4i 



! mn A 5 VAR 

O I 

E2D 



F 



Oil 



re vTOW v 



OIO 



t 

•MV 



I 

I 



NOTES. 

LRCSISTANCE IN OHMS 
AND CIMOTANCE IN MCAO* 
R&AA0S UNLC^ OTHEAWlse 
SHOWN. 

2F11UD SQUMEcH) INDICA- 
TES CONOUCTM rRAN9S - 
lOA BETWEEN PULSES 



REFEAENCC OCSR^UTDR 



Al 


A S 


NO PFkSn 


Cl -4 

CAI'S,12,I3 

LI 

01*4 

RI'M,23,24 


SI 


Ji ' 



1 



COPtRiOHT 4M» flV W«|.ITr- PAOrAAO 
•OQ4ik*I»r.T«(MU CMOrn'M 



Ftgcit 7 - 1. Trig] 7 ir Input Grcuits 
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Figure 7—2 




OOPTNKtKr I960 8T MCWL£rr> PACKARD 
•00*4 MCA UTt, MI, MO TKiMCK CiKCUr^M 









Figure 7—2. 



Rate Generator, Gate, and Trigger Delay Grcuits 



7-5 





Section VII 
Figure 7-3 



Model 0004/ 






I 




Delay Qrcuit Waveforms 






Section VH 
Figure 7-3i 



Figure 7—3. Pukc Delay Circuit 















*1 Section VII 
Figure 7-4 




Figure 7—4. Width Qrcuit 
7-9 









Model 80n4A 




Positive Output Amplifier Component Lccation 







Model UUU4A 




Negitive Output AmpliGer Component Location 







Section, VO 
Figure 7-^ 





Figen, 7-6. Negitnre Output AreplI^ Qrcntt 
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APPENDIX 

BACKDATING 

I ' , . 

' This munual applies directly to 8004A Pulst Generators having the prefix and serial number G 957-00401 
and jibove. To adapt this manual to instruments with prefixes other than G 957-00401 note the changes 
as follows: 

Instrument Serial No. Prefix 

G 950 - 00331 - 00400 
G 947 - 00291 - 00330 
G 947 - 00231 - 00290 
G 944 - 00161 - 00230 
G9I8 - 00141 - 00160 
G 918 - 00061 - 00140 
G 902 - 00052 - 00060 



GHANCL 1: Table 6—1^ — Change the following stock numbers 

S6 to 3101 - 0100 

CHANGE 2: Table 6—1 - Change the following stock numbers 

AlCl, A2C1 and A2C13 to 0150 - 0050 

A1C18, C30, C41 thru C45 and A2C6, C12, C20 and C26 to 0150-0093 




Change No. 

1 

1 , 2 , 

1. 2, 3, 

1. 2, 3, 4, 

1, 2, 3, 4, 5, 

1. 2, 3, 4, 5, 0, 

1; 2, 3, 4, 5, 6, 7 




CHANGE 3: Table 6- — Change the following stock numbers 

A2Q4 and Q5 to 1853 - 0201 



CHANGE 4: table 6—1 and appropriate circuits — Change the following 

A1Q42 to ia53 - 0096 

A1Q28 and Q29 to 1053 - 0097 

A1Q30 and Q40 to 1853 - 0218 

A2C15 to 0160 - 2198 C: FXD 20 pr 

A2R52 to 0698 - 5704 R: FXD 36 f2 

A2.^8 and Q9 to 1853 — 0096 Transistor PNP 



CHANGE 5: •’able 6-1 - Change 



J4, BNC Connector to n:ad 1250 — 0252 




Appendix 



Model nOlVtA 



CHANGE 6: 



CHANGE 7: 



Table 6—1 and Figure 7—5 

A1C19 to OMO - 0204 C: FXD 47 pF 

Table 6—1 and Figure 7-8 

A2I129 to 0757 - 0429 R: FXD 1.82 kH 

Table 6—1 and Figures 7-2 and 7—6 — Delete 
A2L7 



(Only applicable to the following instruments: G 918 — OOlOl, 116, 121, 

127, 131, 133, 141 thni 149, 151, 152, 154 thru 160.) 

Table 6—1 and Figure 7—7 

Change: A2C8 to a selected on lest Milue (starred) 

Delete: C34, C35, R84. 

Table 6—1 and Figure 7-8 

Change; A2C21 to a selected on test value (starred) 

Delete: C33, C36, R85. 



Table 6—1 and Figure 7—4 
Add to collector of A1Q12 A1R119: 
Chanp:: A1R120 to 0698 - 4255 

Table 6—1 and Figure 7-6 

Change: A1R81 to 0698 — 4239 

A1R95 to 0758 - 0003 

A1RI03 to 0698 - 4148 

AlLll to 9100 - 1612 

Table 6—1 and Figure 7-7 

Change: A2R10 to 0698 - 7032 

A2R13 to 0698 - 4232 

r\2RI7 to 0698 - 5890 

A2C7 and 

/12C10 to 0150 - 0121 

Table 6—1 and Figure 7-8 

Change: A2R42 to 0698 - 4232 

A2R43 to 0698 - 5891 

. A2C19 and 

A2C23 to 0150 - 0121 

Table 6—1 and Figure 7—10 

Change: A2C28and 

r\2ai to 0180 - 0.228 



0698 - 4255 R: FXD 1.1 K OHM 
R: FXD 1.1 K OHM 



R: FXD 220 OHM 
R: FXD IK OHM 
R: FXD 560 OHM 
con, FXD 0.33 pH 



R; FXD 100 OHM 
R: FXD no OHM 
R: FXD 39 OHM 

C: FXD O.IpF 



R: FXD 110 OHM 
R: FXD 43 OHM 

C: FXD 0.1 pF 



C: FXD 22 pF 



f 




P*9»l 



BOO'i^ 

ERRATA (continued) 



A2f)ll 5081-1061 Matched with A201 2 

A2Q12 5080-1061 Hatched with A201I 

A2QI9 1853-0090 

A2Q20 I 85A-0039 

A2R15 Selected Value 

A2RI8 Selected Value 

A2RAA Selected Value 

A2RA7 0698-5705 

A2R86 0686-2025 

A2R87 0686-2025 

,*3SI 3100-0509 

FI 21 10-0201 (for 230V) 

FI 2110-0202 (for 1I5V) 

HP(ri) 1400-0004 HOLDER FUSE 

J3 1 250-0083 

J5 1251-2357 

Rl 0758-0074 

56 3101-1244 

57 3101-1234 

Wl 8120-1348 (NF.HA) 

HI 8120-1349 (SCHUKO) 



Schematic 4 



Add R12I In parallel with C40. 
Add RI22 In parallel with C39. 



Substitute enclosed layouts and circuits Figures 7-5a and 7-6a 
for Figures 7-5 and 7-6 in manual. 



Change or add the following parts t 



A2 


C9 


0140-0145 


C-F 22Pr 500V 


A2 


C21 


0120-0061 


C-VAR 5.5-18 PF 


A2 


C22 


0160-2308 


C-F 36PF 300V 


A2 


C37,3B 


0150-0011 


C-F 1.5PF 500V 


A2 


C39 


0160-2327 


C-F .OOlUr lOOV 


A2 


\ 

CR11,12 


1901-0533 


DIODE HAT CARRIER 


A2 


LIO to 15 


9170-1029 


FERRITE BEAD 


A2 


Q4.5 


1853-0315 


XSTR PNP TO -5 


A2 


QIO 


1054-0630 


XSTR SI 2R 5179 


A2 


Qll,12 


1854-0579 


XSTR SI NPH 


A2 


R86,87 


0606-2025 


R-F 2K 5% .5W CC 


A2 


03,0,9 


1853-0357 


XSTR, Si PHP 



HOTEt Some components may be differently marked: 

A7 Q3,0,9 1853-0218 A2 QIO 1854-0354 A? 011,17 1854-0332 

Do not use these numbers for re-orderlng. 
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QnbH Manual Change Sheets 

I* 



Remove the old pages and destroy them. 

Replace them with the new Manual Change Sheets* 
All other pages were not changed. 




* / 





\ 



•• I: 




'8004A 

f ; ' , 



CHAKCE I InsCrunent nw supplied In new lLvery> 

Earlier colours available as options: 

Option AES - ll^t grey panels with olive covers 
Option X95 - light grey panels with blue covets , 

giAHCE 2 



Al 


^ R93 now 


0698-6745 


RF 


22 OHH 5Z 


A2 


Cl now 


0160-2327 






A2 


CI5 deleted 








A2 


<)4/5 now 


1853-0315 






A2 


LB new 


9170-0016 


Bead 


(added to base of 



A2 Q5) 



CHANCE 3 



Change AIQAli and A2QI0 part nuaber to 5080-4669. 



CHANCE 4 



On the list of replaceable parts for assemblies I and 2 change the 
parti numbers of the following components to 1853-0357: 

A) - Q2S, Q29, Q33 and Q40 
A2 - Q3, and 



CHANCE S PAGE 6-12, add the following components : 

HP<F1) 2110-0670 FUSEHOLDER BODY 

HP(Fl) 11*00-0090 HASHER NEOPRENE 

HP(Fl) 2190-0059 WASHER LOCK 

HP(Fl) 2110-0467 HUT HEX 

MP(Fl) 2110-0965 FUSEHOLDER CAP 

Errata ipage 2 of this document), 
delete 

KP(Fl) 1900-0089 HOtDER FUSE. 
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:hange 6 



>age 6-12, 

)elete: 08009-00207 

S6 3101-1298 

tdd: 08009-00208 

08009-01201 

56 3101-1298 

0370-0919 
5090-1124 
DSl 1450-0531 

0510-0097 

change 7 

Change: 08009-00209 

57 3101-1740 



PANEL FRONT 
SWITCH PUSHBUTTON 



PANEL TIOHT 
BRACKEi SWITCH LINE 
SWITCH PUSHBUTTON 

bezel PUSHBUTTON 

KNOB PUSHBUTTON 

LAMP NEON (DSl is pilot lamp 

adjacent to LINE switch) 

RETAINER 



PANEL REAa 
SU SLIDE 
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